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THE CALIFORNIA QUAIL IN HAWAII 
BY CHARLES W. SCHWARTZ AND ELIZABETH REEDER SCHWARTZ 


INTRODUCTION 


THE study of the California Quail, Lophortyx californica, reported 
here was part of a survey undertaken to determine the distribution 
and abundance of the various species of game birds on the major 
Hawaiian Islands and the important factors upon which their welfare 
depends. This project was the initial step in the Federal Aid-Wild- 
life Program (1-R) of the Board of Commissioners of Agriculture and 
Forestry of the Territory of Hawaii. The study was carried on from 
February, 1946, through July, 1947. Field work was undertaken on 
all major islands with the exception of Kahoolawe and Niihau. Ka- 
hoolawe, a bombing range, was under jurisdiction of the military 
government. Observations reported for privately-owned Niihau 
were made by Dr. Harvey I. Fisher. 
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of Hawaii, and Mr. Gunnar O. Fagerlund, Hawaii National Park, 
identified some of the plant and animal material referred to in the 
text. Mr. Paul H. Baldwin, formerly of Hawaii National Park, 
graciously donated the crops of 15 California Quail he had collected 
in vegetation zone E;, and Dr. Robert W. Hiatt, University of Hawaii, 
contributed the crops of four quail. Dr. Harvey I. Fisher, formerly 
of the University of Hawaii and now with the University of Illinois, 
read this manuscript critically and contributed his unpublished ob- 
servations on the California Quail on Niihau and sight records of 
quail on Oahu. 


GEOGRAPHIC DISTRIBUTION 


Although many game species have been introduced into the Ha- 
waiian Islands, the California Quail is one of the few to have become 
successfully established. This species was brought to Oahu prior to 
1855 and was later liberated on all major islands (Caum, 1933). 
Some of these early plantings became established and by 1890, ac- 
cording to Munro (1944), the California Quail was “very common” 
on Hawaii in the open forest at 5,000 feet elevation as well as in “‘very 
large flocks’ in the Prosopis chilensis forest on the coast of Molokai; 
a “‘very small” importation to Lanai did not succeed. Long-time 
residents state that populations and ranges of quail on Kauai and 
Hawaii underwent considerable reduction from 1895 to 1928. These 
changes were accompanied by increased grazing pressure on both 
islands and by the development of large areas on Kauai for sugar cane 
and pineapple. 

Until 1940, there were sporadic importations onto the various 
islands both from California and the game farm on Oahu operated by 
the Territorial Board of Commissioners of Agriculture and Forestry. 
In 1933, Caum reported quail “quite common’ on Hawaii, ‘‘rather 
common’”’ on Molokai, “less common to very rare’’ on Oahu, Maui, 
and Kauai, and without successful liberation on Lanai. Munro 
(1944) saw ‘“‘a number on Kauai in 1936 and on Niihau in 1939.” 
This species is well established on Niihau at present (Fisher, MS, 
1947). According to Mr. Dexter Fraser, Plantation Manager, Lanai 
Division of Hawaiian Pineapple Company, 12 pairs of California 
Quail were liberated on Lanai in 1937-1938. This release is probably 
responsible for the small population we found on this island. We 
found no evidence of the California Quail on Oahu, but Harvey I. 
Fisher (MS) reported seeing singles on three occasions near Kailua in 
1945. 

Map | shows the distribution and densities of the California Quail 
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in Hawaii, as mapped and censused during 1946 and 1947. The 
distribution of quail on Niihau was furnished by Fisher (MS), but 
we have arbitrarily assigned density classes to this island based upon 
a comparison of his observations on the population status (see p. 10) 
and our census work on other islands; no total population estimate 
was computed for Niihau. 

On the island of Hawaii, only the valley form of the California 
Quail, L. c. californica (Shaw and Nodder), was found. The coastal 
form of the California Quail, L. c. brunnescens Ridgway, was the sole 
race collected on Molokai although formerly californica existed here, 
as evidenced by four skins taken in 1910 and now in the Museum of 
Vertebrate Zoology at the University of California. On Maui and 
Kauai, birds resembling both races and their intergrades were found 
in the same coveys. Similar findings are reported for Niihau (Fisher, 
MS, 1947). The race occurring on Lanai and Oahu, and which 
possibly occurs on Kahoolawe, is unknown because no birds were 
collected by us on these islands. 

The presence of the two races in Hawaii indicates that some of the 
original shipments probably came from the inland valleys or the south 
of California or from Lower California, the native range of the valley 
race, while others came from the central or northern coast of Cali- 
fornia, the range of the coastal subspecies. While the ranges of both 
races in California coincide in places, they are generally restricted to 
separate localities. However, where introductions for restocking 
have altered the original distribution in California, racial intermixing 
has resulted (Grinnell and Miller, 1944). Humidity conditions 
represent the essential difference between these native ranges, and the 
races are inferred to be variously adapted to this humidity (Grinnell, 
Bryant, and Storer, 1918; Sumner, 1935; Grinnell and Miller, 1944). 
In Hawaii, both races occur under the same climatic conditions and 
as yet show no apparent differential adaptation to particular environ- 
mental factors, including humidity. 

The range of the California Quail in Hawaii includes elevations from 
sea level to 11,000 feet, encompassing a wide variety of environmental 
conditions. The common use of coastal flats, canyons and deep 
gullies, mountain slopes and high plateaus, cinder cones, and very 
rough lava, indicates that such topographic differences are not im- 
portant limiting factors. 

At sea level on the leeward sides of the islands, which embraces the 
hottest portion of the range, the mean annual air temperature is about 
75° F. with the maximum often exceeding 90° F. (Ripperton and 
Hosaka, 1942). Quail also occur throughout regions with intermediate 
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temperatures to areas on or near mountain peaks where the mean 
annual air temperature may be 40° F. The lowest temperature 
recorded in the range of quail is 25° F. at 6,685 feet on Hawaii (Feld- 
wisch, 1941). During the winter, quail living at extremely high eleva- 
tions descend to the lower limits of the snow line which occasionally 
reaches down to 10,000 feet elevation. 

The present range is restricted primarily to the leeward sides of the 
islands and generally includes variations in rainfall from less than 20 
to 60 inches annually. However, in a few places, portions of the 
range may receive a precipitation of 80 or 100 inches annually (Rain- 
fall maps prepared by U. S. Weather Bureau, Honolulu). In these 
areas of high precipitation the climate is moist and cool, commonly 
having mist of two to three or more days’ duration. Above approxi- 
mately 5,000 feet elevation, the range extends around the volcanic 
peaks of Haleakala on Maui and Mauna Kea on Hawaii to the wind- 
ward sides, but here it is above the belt of maximum precipitation 
which may exceed 450 inches annually, and rainfall conditions approx- 
imate those found in places in the leeward range. While variations 
in annual rainfall are important throughout quail range, differences in 
monthly precipitation may be even more significant ecologically. 
Monthly rainfall throughout the Hawaiian Islands often varies ex- 
tremely from year to year so that one month may have the highest 
precipitation in one year and the lowest in another. 

California Quail occur in certain habitat conditions on land which 
is used for grazing or without present economic use. The extensive- 
ness and intensiveness of grazing and amount of available water, 
either as rainfall, dew, succulence, or sources provided for livestock, 
are of utmost importance and directly influence the presence and 
density of the populations. There is no suitable range in areas 
cultivated for sugar cane or pineapple because they lack an intersper- 
sion of desirable food and cover plants, but limited populations may 
be found occasionally in homestead areas with small truck gardens. 
Dense rain forests likewise preclude quail because of their extensive 
and dense cover, heavy rainfall, and lack of suitable food. Where the 
land-use pattern permits, populations of quail are highest on the most 
fertile soils within the range. 


POPULATIONS 


The distribution of the California Quail in Hawaii is given in Table 1, 
and total populations and frequency of density classes are listed in 
Table 2 as mapped and censused in 1946 and 1947. A total of 1,803 
square miles was occupied by 77,650 California Quail with densities 
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TABLE 1 
DISTRIBUTION BY VEGETATION ZONE OF CALIFORNIA QuatL RANGE IN Hawali 


Hawaii Kauai Lanai Maui Molokai Total 


Vegetation Zone A 
Square miles 72 
Square miles occupied 
Per cent zone occupied 
Per cent total range 


Vegetation Zone B 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 
Vegetation Zone Ci 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 


Vegetation Zone C2 
Square miles 
Square miles occupied 
Per cent zone c .cupied 
Per cent total range 


Vegetation Zone D; 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 


Vegetation Zone Ds 


Square miles occupied 
Per cent zone occupied 
Per cent total range 


Vegetation Zone Ds 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 


Vegetation Zone 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 
Vegetation Zone Ex 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 
Vegetation Zone Es 
Square miles 
Square miles occupied 
Per cent zone occupied 
Per cent total range 
Tora, Vegetation Zones 
Square miles 
Square miles occupied 
Per cent island occupied 
Per cent total range 


32 
Sicha: 0 0 2 6 29 
0 0 7 
0 97 0 294 
0 0 76 
0 0 0 0 0 
0 0 0 0 0 
Square miles................... 790 194 0 151 44 41,179 
0 0 0 0 14 
0 0 4 0 
0 0 78 
0 39 0 686 
0 32 0 | 
0 82 0 85 
0 0 7 
0 0 25 
0 0 0 0 106 
0 6 0 5 
0 0 0 0 5 
52 9 19 92 1,003 
9 é 32 
3 trace 8 4 


NITHAU 


ScHWARTZ AND ScHWArTZ, California Quail in Hawaii 


MAP 2 


HAWAII VEGETATION ZONES 
AND LAND USE OF HAWAII 
(AFTER RIPPERTON AND HOSAKA, 1942) 


KEY TO SYMBOLS 
FOREST RESERVE 
SUGARCANE 
PINEAPPLE 
GOVERNMENT RESERVE 
VEGETATION ZONE 
RANCH AND 
OTHER USES 


8 
4 
KAUAI 
| 
| 
=| 


Vol. $] 
1950 


ScHWARTZ AND ScHWARTZ, California Quail in Hawats 


» 


9 
| 
} MOLOKAI 
2” 
KAHOOLAWE WZ 


10 ScHWARTZ AND Scuwarvz, California Quail in Hawaii 


varying from less than 15 to 600 birds per square mile. These data 
are presented by Vegetation Zones following the classification of 
Ripperton and Hosaka (1942) which offers a convenient means of 
grouping vegetative types in Hawaii (Map 2 and pp. 29-36). 
Average densities were not computed because they fail to show the 
variation or frequency of densities within a given range and are of 
little value in range evaluation. Densities of quail in Hawaii are 
comparable to those in California (McLean, 1930; Sumner, 1935; 
Glading, 1938 and 1941). 

A summary of the status of quail on Niihau has been given by 
Fisher (MS, 1947): ‘“These quail are abundant in the kiawe-covered, 
Prosopis chilensis, lowlands at the base of the mountains and in the 
canyons. They are concentrated especially about the water sumps, 
but coveys are widespread. Literally hundreds of these birds were 
to be found feeding, in groups on the ground, and perched in kiawe 
trees around the waterholes. In the flatter, more open coastal areas 
they are not as numerous, but on checking several locations in August 
it was found that even here one could average seeing more than 100 
birds in a half-mile walk. In the grassy, plateau country there were 
few birds; one could ride for half an hour and see only 10 or 15 birds. 
Available water in this area is probably the limiting factor.” 

Our census method consisted of taking sample strip counts through- 
out the different vegetation zones, directing attention toward minor 
differences in cover types. Observations were made by one or two, 
and occasionally three, observers from horseback, automobile, and on 
foot, depending upon the specific type of cover. This technique is 
similar to the one used in California (Glading, 1941; Emlen and 
Glading, 1945). All islands were not censused during the same 
season because of limitations in time. Population figures for the 
island of Hawaii represent pre-breeding birds while those for the 
remaining islands are post-breeding. The ranges of quail on these 
latter islands are primarily in dry zones, and collections in 1946 
showed a low ratio of birds of the year to adults, indicating poor 
reproduction during the breeding season of that year. Also, large 
coveys were found during and immediately following this breeding 
season, indicating a lack of pairing and breeding. Since population 
estimates are based primarily upon covey formation rather than 
isolated pairs, we believe these post-breeding figures correspond, with 
but little reservation, to the pre-breeding figures given for Haw-ii. 

The best ranges of California Quail occur in vegetation zones A, B, 
C:, Ei, and E;. All these zones have high densities and populations, 
and medium to high percentages of zonal occupancy. Because of 
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TABLE 2 


POPULATIONS OF THE CALIFORNIA QUAIL BY VEGETATION ZONE 


Distribution of density classes in birds per square mile 
1-15 16-40 41-75 76-150 151-300 301-600 


Vegetation Zone—A 


Per cent total 
population 


87 


11,170 


Vegetation Zone—B 

Hawaii 

Kauai 

Lanai 

Maui 

Molokai 

Total 

Per cent total 
population 


Vegetation Zone—C; 


Per cent total 
population 


Vegetation Zone—C2 


Per cent total 
population 


Vegetation Zone—D, 


No California quail 


Vegetation Zone—D, 

Hawaii 

Kauai 

Lanai 

Maui 

Molokai 

Total 

Per cent total 
population 


14 100 
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Hawaii 1,750 10 13 66 
Kauai 110 11 100 
Lanai 100 9 100 
Maui 620 25 78 Me 
Molokai 8,590 16 37 6 14 11 26 10 23 : 
8,730 52 29 64 36 24 14 18 10 20 11 
250 25 100 . 
2,600 6M 68 
16 
Hawaii 340 13 62 8 38 
Kauai 0 
Lanai 0 
Maui 20 2 100 
Molokai 400 5 83 1 17 
Totai 760 15 52 8 28 5 17 1 3 
Hawaii 10,220 42 16 147 57 32 13 29 ll 7 3 
Kauai 0 
Lanai 0 
Maui 370 37 100 
Molokai 0 
Total 10,590 79 27 147 50 32 11 29 10 7 2 
14 
350 
0 
0 
0 
0 
350 14 100 
trace 
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TABLE 2 (Continued) 
POPULATIONS OF THE CALIFORNIA QUAIL BY VEGETATION ZONE 


Distribution of density classes in birds per square mile 
1-15 16-40 41-75 76-150 151-300 301-600 


Total 
pom SES EES 23 


5,700 168 56 99 33 31 11 
0 


0 

180 2 SO 50 
0 

5,880 170 11 


24,890 273 
0 
0 
640 27 
0 
25,530 300 


Distribution of density classes in birds per square mile 
Per 1-15 16-40 41-75 76-150 151-300 301-600 
Total cent 
popu- Total : stidy 
Vegetation Zones—TorTa. 
Hawaii 62,550 81 639 42 588 38 146 10 48 eae 
Kauai 810 56 
Lanai 100 
2,600 21 
11,590 1 22 31 «Ii 
77,650 36 178 


\ 
12 
Vegetation Zone—D; 
Kauai 3 
Maui 
Molokai 
Total 
Per cent total § 
population 8 
Vegetation Zone—E, } 
Kauai 
: Lanai 
Maui 84 5 16 ‘ 
Molokai 
x Per cent total 
; population 33 
Vegetation Zone—E, 
i Hawaii 10,450 81 63 8 6 SM 1 1 
Kauai 0 
; Lanai 0 
Maui 520 7 100 
Molokai 0 
Total 10,970 81 60 8 7 5 3 
3 Per cent total : 
population 14 } 
Vegetation Zone—E; 
Hawaii 120 5 100 
; Kauai 0 
Lanai 0 
Maui 0 
Molokai 0 
; Total 120 5 100 i 
y Per cent total ; 
population trace 
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predominantly low densities, zone D; is evaluated as range of inter- 
mediate quality, although it possesses a large amount of occupied 
area and a medium population. Zones C;, Ds, and Es are considered 
poor range for quail as indicated by low densities, populations, and per- 
centages of zonal occupancy. No California Quail occur in zone D,. 


Foops 


Most plants in Hawaii bear fruit, seeds, and foliage the year around, 
although there may be periods of more abundant production by 
individual species. Vegetation is retarded by low temperatures during 


TABLE 3 
Foops OF THE CALIFORNIA QUAIL IN VEGETATION ZONE A 


Per 
cent Number Number 
Occurrence Food crop occurrences occurrences 
Species in range’ class volume incrops in gizzards 


PLANTS 
Prosopis chilensis abundant 
Leucaena glauca 
Portulaca oleracea 
Waltheria americana 
Sida rhombifolia 
Setaria verticillata 
Abutilon molie 
Sida cordifolia and 
Sida fallax* 
Atriplex semibaccata 
Chenopodium ambrosioides 
Chloris inflata 
Cyperus polystachos 
Dodonaea viscosa 
Malvastrum coromandelianum 
Opuntia megacantha 
Oxalis corniculata 
Unidentified seeds 
Cassia Leschenaultiana 


31 


o 


1 
1 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Cocoon 


ao 


TOTAL 


ANIMALS 
Blapstinus dilitatus 
Bruchus sallaei 
Coleoptera (unid.) 
Carpophilus humeralis 
Camponotus variegatus 
hawaiiensis 


| 3 


TOTAL 


Total crops, 31 
Crops with measurable volumes, 31 
Total gizzards, 31 


1 Based upon Ripperton and Hosaka (1942) and our field work. 
2 Seeds of these species are impossible to distinguish and are combined here. 


25 10 
3 2 
16 21 
1 0 
10 10 
4 8 
. 2 3 1 
3 1 0 
3 1 2 
3 1 0 
3 2 - 0 
1.8 
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winter at very high altitudes, while growth and seed production are 
delayed by periods of drouth in other regions, particularly the leeward 
coastal areas. However, these variations are not of sufficient magni- 
tude to warrant segregation of this food analysis into definite seasons. 
Plants vary by species and abundance according to the various cli- 
matic, soil, and other physiographic conditions of Hawaii. In order 
to evaluate the importance of plants in the dietary of the California 
Quail, we again followed the classification of Vegetation Zones of 
Hawaii which correlates the essential features of the environment on 
all islands, 


Foods of grown birds——The crops and gizzards of 145 California 
Quail were collected and analyzed in the field. Although limiting the 
size of the sample, an analysis of foods made simultaneously with field 
work provided essential information required in on-the-spot range 
analysis. Contents of crops and gizzards were dried and food items 
separated and identified. Each type of food was measured volu- 
metrically in cubic centimeters and totalled for respective vegetation 
zones by aggregate volume (Martin, Gensch, and Brown, 1946). 
In order to establish a useful tool for range evaluation, foc items 
were arbitrarily assigned to three classes (class 1, 2, and 3) based upon 
their respective volumes in crops by vegetation zone. Frequency of 
occurrence was listed separately for crops and gizzards. When a 
given food occurred in more than half of the crops of a vegetation 
zone, its frequency of occurrence was considered “‘high,’’ and when a 
food occurred in less than half of the sample, its frequency of occur- 
rence in crops was judged “‘low.” 

Foods of the California Quail in Hawaii are given by vegetation 
zone in Tables 3 through 9. A total of 93 foods was found, of which 
67 were plant species and 26 animal items. Although the sample is 
small in some vegetation zones, volume and frequency distributions 
follow a uniform pattern and we have assigned class values to all foods 
on a uniform basis. 

Class 1 foods consist of 11 plant species which occurred in volumes 
of 11 per cent and over. Class 2 foods include 26 plant species (seven 
of which are also class 1 in some zone) and four animals found in crop 
volumes from one to 11 per cent. Foods in these two classes are 
considered important because of their volumes in the dietary. Where 
they are common in the range, their frequency of occurrence in crops 
is usually high and they form staple foods. Plants which are uncom- 
mon in the range customarily show low frequencies of occurrence, but 
their volumes indicate they are probably sought. 
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TABLE 4 
Foops OF THE CALIFORNIA QUAIL IN VEGETATION Zong B 


Per 
cent Number Number 
Occurrence Food crop occurrences occurrences 
Species in range class volume imcrops im gizzards 


PLANTS 
Cassia Leschenaultiana common 
Diospyros ferrea very rare 
Waltheria americana common 
Sida rhombifolia occasional 
Leucaena glauca abundant 
Desmodium uncinatum rare 
Opuntia megacantha common 
Galinsoga parviflora occasional 
Alriplex semibaccaia rare 
Hypochaeris radicata very rare 
Prosopis chilensis common 
Dodonaea viscosa occasional 
Portulaca cyanosperma very rare 
Solanum nodiflorum occasional 
Abutilon molle occasional 
Medicago hispida occasional 
Trifolium repens very rare 
Bidens pilosa common 
Indigofera suffruticosa rare 
Oxalis corniculata rare 
Sida cordifolia and common & 
Sida fallax abundant 
Unidentified plant material 
Digitaria violascens occasional 
Euphorbia hirta occasional 
Medicago lupulina very rare 
Melilotus indica occasional 
Tephrosia purpurea rare 
Setaria verticillata occasional 
Unidentified seeds 
Bromus catharticus very rare 
Desmodium tortuosum rare 
Malva parviflora occasional 
Nicandra Physalodes very rare 


ON FAK 


TOTAL 


ANIMALS 
Blapstinus dilitatus 
Camponotus variegatus hawaiiensis 
Hemiptera (unid.) 
Arachnida (unid.) 


TOTAL 


Total crops, 12 
Crops with measurable volumes, 12 
Total gizzards, 12 


The remaining 37 plants and 22 animals were assigned to class 3. 
All occurred as less than one per cent of the crop volume and showed 
low frequencies of occurrence in crops. These are of less importance 
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3 T 1 0 
3 1 0 
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TABLE 5 
Foops oF THE CALIFORNIA QUAIL IN VEGETATION ZONE C2 
Per 
cent Number Number 


Occurrence Food crop occurrences occurrences 
Species in range class volume incrops im gizzards 


PLANTS 
Hypochaeris radicata 
Medicago lupulina 
Sonchus oleraceus 
Urtica sp. 
Cirsium vulgare 
Bromus catharticus 
Trifolium repens 
Medicago hispida 
Oxalis corniculata 
Sporobolus capensis 
Euphorbia hirta 
Verbena litoralis 
Vicia sativa 
Unidentified seeds 
Malva parviflora 
Paspalum sp. 


Ow 


SOM & 

SON KF KF FORK NAGD 


TOTAL 


ANIMALS 
Blapstinus dilitatus 
Hemiptera (unid.) 
Nysius coenosulus 
Agrotis ypsilon 
Conoderus exsul 
Coleoptera (unid.) 


| ooo 


ToTaL 


Total crops, 9 
Crops with measurable volumes, 8 
Crops empty, 1 
Total gizzards, 
than foods in the other classes. Where plants of this class are common 
in the range, they must be non-preferred and, where uncommon, are 
represented rarely in the dietary due to their general unavailability. 
Certain plants, although occurring in small amounts in the diet, may 
be essential to the bird’s welfare either individually or in the aggregate, 
but this importance escapes detection because such a classification 
fails to evaluate fairly food species occurring in small amounts. 
Swezey (1937) reported the food of nine California Quail taken at 
Kanoa, Molokai in 1928. These included seeds and pod fragments of 
Acacia farnesiana, seeds and pod fragments of Prosopis chilensis, 
seeds of Chaetochloa verticillata (since called Setaria verticillata), seeds 
of Chenopodiaceae, one ‘‘Amaranth” seed, six ‘‘other seeds,’’ one larva 
of Diremptus epitragus, one adult Bruchus sallaei, and one pupa 


16 fax 
lan. 
common 
common 
very rare 
very rare : 
common 
occasional 
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(unidentified). In general, these findings agree with ours for this area 
of Molokai. However, we found no birds eating Acacia farnesiana, 


TABLE 6 
Foops oF THE CALIFORNIA QUAIL IN VEGETATION ZONE Ds; 


Per 
cent Number Number 
Occurrence Food crop occurrences occurrences 
Species in range class volume imcrops in gizzards 


PLANTS 
Trifolium repens occasional 
Hypochaeris radicata common 
Stellaria media very rare 
Sporobolus capensis occasional 
Silene gallica very rare 
Cynodon Dactylon very rare 
Euphorbia hiria very rare 
Modiola caroliniana occasional 
Oxalis corniculata very rare 
Rumex acetosella common 
Verbena litoralis very rare 
Geranium carolinianum occasional 

var. australe 

Plantago sp. 
Rubus hawaiensis 
Unidentified seeds 


WW 


COD CR UN 
WORK 


Que 


ANIMALS 
Lepidoptera (unid.) 
Nysius coenosulus 
Ocechalia pacifica 
Agrotis ypsilon 
Blapstinus dilitatus 
Coleoptera (unid.) 
Nesomicromus vagus 


eooooco 


Total crops, 10 
Crops with measurable volumes, 10 
Total gizzards, 10 


but it occurs commonly in the lower leeward vegetation zones occu- 
pied by quail. 

Of the large variety of foods eaten in Hawaii, only 13 are also taken 
by California Quail in California (Sumner, 1935; Glading, Biswell, and 
Smith, 1940; Emlen and Glading, 1945). Three of these (Cirsium sp., 
Stellaria media, and Trifolium sp.) are among our class 1 foods, four 
(Atriplex sp., Bromus sp., Medicago hispida, and Rumex acetosella) are 
class 2 foods, and the rest (Amaranthus sp., Anagallis arvensis, Erodium 
cicutarium, Lolium multiflorum, Rubus spp., and Silene gallica) belong 
to class 3. This difference in diet reflects variations in the plant 
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cover in these widely-separated lands and emphasizes the ability of 
this bird to utilize new foods in its adopted range. 


TABLE 7 
Foops oF THE CALIFORNIA QUAIL IN VEGETATION ZONE E; 
Per 


cent Number Number 
Occurrence Food crop occurrences occurrences 


Species in range class volume incrops in gizzards 

PLANTS 
Hypochaeris radicata common 1 27.3 26 16 
Lepidium auriculatum very rare 1 20.7 10 7 
Cirsium vulgare occasional 1 12.8 12 12 
Trifolium repens occasional 2 8.7 6 5 
Medicago lupulina occasional 2 7.9 21 23 
Carex wahuensis very rare 2 3.5 5 3 
Bromus catharticus common 2 2.9 11 9 
Eupatorium adenophorum abundant 2 2.4 3 0 
Anagallis arvensis occasional 3 0.8 3 0 
Lolium multiflorum occasional 3 0.6 1 1 
Sonchus oleraceus very rare 3 0.5 4 1 
Solanum nodiflorum very rare 3 0.4 3 3 
Melilotus indica very rare 3 0.4 1 1 
Anthoxanthum odoratum occasional 3 0.3 2 0 
Malva parviflora very rare 3 0.2 4 8 
Rumex acetosella common 3 0.2 4 4 
Stellaria media very rare 3 0.2 3 1 
Medicago hispida occasional 3 0.1 1 0 
Amaranthus viridis very rare 3 = 2 2 
Digitaria violascens occasional 3 #3 1 1 
Dodonaea viscosa occasional 3 T 9 18 
Erodium cicutarium occasional 3 = 2 0 
Geranium carolinianum rare 3 3 2 3 

var. astrale 

Oxalis corniculata very rare 3 = 2 0 
Panicum tenuifolium common 3 T 2 0 
Sophora chrysophylla common 3 7 3 3 
Sporobolus capensis occasional 3 T 5 0 
Styphelia Tameiameiae occasional 3 ey 1 2 
Urtica sp. very rare 3 T 1 0 
Unidentified plant material 9 
Unidentified seeds x 6 6 
Abutilon molle very rare 0 1 
Chenopodium oahuense occasional 0 1 
Chenopodium ambrosioides rare 0 1 
Myoporum sandwicense common 0 1 
Vicia sativa rare 0 3 
89.6 

ANIMALS 
Agrotis ypsilon 2 7.4 7 1 
Cir phis unipuncta 2 4 0 
Sarcophagidae (unid.) 3 0.6 1 0 
Nysius coenosulus 3 0.2 6 0 
Insecta (unid.) 3 4 5 0 
Blapstinus dilitatus 3 = 1 0 
Curculionidae (unid.) 3 T 1 0 
Coleoptera (unid.) 3 mf 1 0 
Dermaptera (unid.) 3 T 1 0 
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TABLE 7—Continued 


Per 
cent Number Number 
Occurrence Food crop occurrences occurrences 
Species in range class volume incrops im gizzards 


PLANTS 
Elateridae (unid.) 
Hemiptera (unid.) 
Lepidoptera (unid.) 
Lumbricus sp. 
Limacidae (unid.) 
Miridae (unid.) 
Pantomorus godmani 


| 


TOTAL 


Total crops, 47 Crops empty, 1 
Crops with measurable volume, 33 Total gizzards, 46 
Crops with traces, 13! 
1 Twelve of these were not analyzed volumetrically, hence are included here by occur- 
rence only. 
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Ficure 1.—Foods of the California Quail classified as browse, seeds, and animal 
matter, by vegetation zone. 
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Figure 1 presents the foods by vegetation zone and classified accord- 
ing to relative amounts of animal matter, seeds, and browse. In 
general, animal matter ranks lowest, varying from a trace in zone B to 
10 per cent in zone E;. Adult, larval, and nymphal stages of various 
insects which are harmful, neutral, and beneficial to agriculture con- 
stituted most of the animal food. Traces of Lumbricus, limacidae, 
and arachnida comprised the remainder. 

In California, animal matter varied from 0.3 per cent to 3.0 per cent 
of the annual dietary of California Quail (Grinnell, Bryant, and Storer, 
TABLE 8 
Foops oF THE CALIFORNIA QUAIL IN VEGETATION ZONE E: 


Per 
cent Number Number 
Occurrence Food crop occurrences occurrences 
Species in range class volume incrops im gizzards 


PLANTS 
Lepidium auriculatum 
Verbena litoralis 
Stellaria media 
Argemone alba var. glauca 
Hypochaeris radicata 
Sonchus oleraceus 
Sida rhombifolia 
Sophora chrysophylia 
Anthoxanthum odoratum 
Rumex acetosella 
Bromus catharticus 
Unidentified plant material 
Oxalis corniculata 
Chenopodium ambrosioides 
Trifolium repens 
Amaranthus viridis 
Malva parviflora 
Medicago lupulina 
Chenopodium oahuense 
Panicum tenuifolium 
Eragrostis grandis 
Cynodon Dactylon 


TOTAL 


19 
16 


| 


ORF NOK NK KE 
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ANIMALS 
Agrotis ypsilon 
Nysius coenosulus 
Lepidoptera (unid.) 
Diplazon laetatorius 
Tenebrionidae (unid.) 
Hymenoptera (unid.) 
Coeloptera (unid.) 


TOTAL 


Total crops, 36 

Crops with measurable volumes, 34 
Crops with traces, 2 

Total gizzards, 24 
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TABLE 9 


Foops, By Foop CLAss, OF THE (CALIFORNIA QuArIL IN ALL VEGETATION ZONES 


Species and parts eaten’ Food class by vegetation sone 
A BG D EB 


PLANTS 
Abutilon molle, seed 
Amaranthus viridis, seed 
Anagallis arvensis, seed and pod 
Anthoxanthum odoratum, seed 
Argemone alba var. glauca, seed 
Alriplex semibaccata, seed; leaf T 
Bidens pilosa, seed 
Bromus catharticus, seed 
Carex wahuensis, seed 
Cassia Leschenaultiana, seed 34; blossom 14 
Chenopodium oahuense, seed 
Chenopodium ambrosioides, seed 
Chloris inflata, seed 
Cirsium vulgare, seed 
Cynodon Dactylon, seed 
Cyperus polystachos, seed 
Desmodium tortuosum, seed and pod 
Desmodium uncinatum, seed and pod 
Digitaria violascens, seed 
Diospyros ferrea, fruit 
Dodonaea viscosa, seed 
Eragrostis grandis, seed 
Erodium cicutarium, seed 
Eupatorium adenophorum, bud 
Euphorbia hirta, seed 
Galinsoga parviflora, flower; seed T 
Geranium carolinianum var. australe, seed 
Hypochaeris radicata, flower, stem, leaf; seed T 
Indigofera suffruticosa, seed 
Lepidium auriculatum, seed 14; leaf, flower 4 
Leucaena glauca, seed 
Lolium multiflorum, seed 
Malva parviflora, seed 
Malvastrum coromandelianum, seed 
Medicago hispida, leaf; seed T 
Medicago iupulina, seed 4; leaf, flower 4 
Melilotus indica, seed 4; leaf 4% 
Modiola caroliniana, seed 
Myoporum sandwicense, seed 
Nicandra Physalodes, seed 
Opuntia megacantha, fruit; seed T 
Oxalis corniculata, seed 
Panicum tenuifolium, seed 
Paspalum sp., seed 
Plantago sp., seed 
Portulaca cyanosperma, leaf 
Portulaca oleracea, seed and pod %4; leaf 4 
Prosopis chilensis, seed, pod; leaf T 
Rubus hawaiensis, seed 
Rumex acetosella, leaf; seed T 
Setaria verticillata, seed 
Sida cordifolia and Sida fallax, seed; leaf T 
Sida rhombifolia, seed; leaf, blossom 'T 
Silene gallica, seed 
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TABLE 9 (Continued) 
Foops, By Foop CLass, oF THE CALIFORNIA Quam IN ALL VEGETATION ZONES 


Species and parts eaten’ Food class by vegetation zone 
3: 


Solanum nodiflorum, seed and fruit 3 
Sonchus oleraceus, flower; leaf T 

Sophora chrysophylla, seed 44; blossom 4 

Sporobolus capensis, seed; leaf T 


Styphelia Tameiameiae, seed; leaf T 
Tephrosia purpurea, seed 

Trifolium repens, seed; leaf, blossom 'T 
Urtica sp., seed 


| 


Waltheria americana, seed; flower, seedling T 


ANIMALS 
Agrotis ypsilon, larva; adult 
Arachnida (unid.), adult 
Blapstinus dilitatus, adult 
Bruchus sallaei, adult 
Camponotus variegaius hawaiiensis, adult 
Carpophilus humeralis, adult 
Cirphis unipuncta, larva 
Coleoptera (unid.), adult 
Conoderus exsul, adult; larva T 
Curculionidae (unid.), adult 
Dermaptera (unid.), adult 
Diplazon laetatorius, adult 
Elateridae (unid.), adult 
Hemiptera (unid.), adult; nymph T 
Hymenopiera (unid.), adult 
Insecta (unid.), adult 
Lepidoptera (unid.), larva 
Limacidae (unid.), adult 
Lumbricus sp., adult 
Miridae (unid.), adult 
Nesomicromus vagus, adult 
Nysius coenosulus, adult 
Ocechalia pacifica, adult 
Pantomorus godmani, adult 
Sarcophagidae (unid.), adult 
Tenebrionidae (unid.), adult 


1T = trace. G = occurrence in gizzard only. 


1918; Sumner, 1935; Glading, Biswell, and Smith, 1940). The latter 
authors found animal food in appreciable proportions only in females 
that contained developing ova and believed it possibly served a special 
physiological need. In Hawaii, insects were eaten in approximately 
equal amounts by both sexes from March through November, which 
period includes a large portion of the breeding season. The few birds 
collected during the remaining months were without animal matter in 
their crops and gizzards, but it is probable that insects are taken 
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during this period siace they are available in most ranges of quail in 
Hawaii throughout the year. 
TABLE 10 
Foops oF CHICKS BY VEGETATION ZONES 


Species 


PLANTS 
Medicago hispida 
Hypochaeris radicata 
Cirsium vulgare 
ea 
Oxalis corniculata 
Setaria geniculata 
Sida rhombifolia 
Sporobolus capensis 
Stellaria media 
Waltheria americana 
Medicago lupulina 
Vicia sativa 


Unidentified plant material 


wn 
wn 
wn 


TOTAL 


ANIMALS 
Blapstinus dilitatus 
Siphania acuta 
Nysius coenosulus 
Cirphis unipuncta 


enooe 


TOTAL 


1 Total crops, 2 2 Total crops, 2 
Total gizzards, 2 Total gizzards, 2 


Seeds and browse constitute the main portion of the diet, as shown 
in Figure 1, and the relative amount of each, taken in the different 
vegetation zones, reflects their comparative availability in the range 
which generally varies but little from month to month. Seeds form a 
large percentage of the diet only where permanent water is available, 
as was the case in those portions of zone A where our collections were 
made. In zones B, C2, E;, and E2, surface water is generally unavail- 
able and browse is substituted according to its abundance. The 
small amount of seeds eaten in zone D; represents an absence of seed- 
producing plants utilized by quail, due to heavy rainfall, inadequate 
sunshine, and acid soil. 

In California, consumption of seeds and browse is likewise related to 
availability, although there is a marked change in the diet through 
the year. Seeds are eaten primarily from April through November 
while greens comprise the major food during the rest of the year. 
Birds seem to prefer seeds and will readily take any that are available 
(Sumner, 1935; Glading, Biswell, and Smith, 1940; Emlen and Glading, 
1945). 
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Foods of chicks ——Only four California Quail chicks, from two to 
seven weeks of age, were collected. Their foods are given in Table 10. 
With the exception of two plants, Centaurea melitensis and Setaria 
geniculata, and one insect, Siphanta acuta, which were eaten only by 
chicks, the foods were of the same species as those taken by older 
birds. Insects represent 38.5 per cent of the foods in zone C; and 44.5 
per cent in E;. Sumner (1935) reported in California that animal 
matter constituted 34.5 per cent of the diet of five chicks six to seven 
days of age. 

Grit.—Particles of well-rounded or angular basalt, olivine, quartz, 
feldspar, and coral were utilized as grit. Individual pieces varied 
from one-eighth to three milimeters in diameter, with those from 
one-half to two millimeters being the most common. Grit occurred, 
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Ficurg 2.——-Food volumes in crops of California Quail collected throughout the 
day. 
as a trace, in only one crop but was found in 116 of 132 gizzards 
examined. Breeding females on the average contained more grit than 
non-breeding females or than males averaged during March, April, 
and May. 

The percentage of gizzards containing grit varied directly with the 
amount of browse. In zone Ds; where browse constituted 90 per cent 
of the food, all gizzards contained grit which averaged 0.54 cubic 
centimeters in volume. Zone A showed the fewest gizzards with grit 
and the least amount of browse. In this zone, grit averaged 0.22 
cubic centimeters per gizzard. Grit probably functions in the utili- 
zation of browse, while seeds tend to grind each other. 

Seeds of Malvastrum coromandelianum were found more often in 
gizzards in zone A than in crops; these may represent seeds hard to 
digest or retained for grinding purposes. All seeds, even very hard- 
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coated ones like Sophora chrysophylla, Dodonaea viscosa, and M. 
coromandelianum were found in various stages of digestion in the 
gizzard. ‘Thus, few if any seeds pass intact through the digestive tract. 

Feeding periods.—Figure 2 presents the volumes of food in crops of 
birds collected at different hours of the day. Field observations on 
feeding birds agree with these data and indicate causal feeding each 
day until mid-afternoon when an intensive feeding period begins and 
continues until dusk. The maximum crop volume was 20.3 cubic 
centimeters, but the average for full crops taken between 5 and 6 p. m. 
was 11.2 cubic centimeters. In California, feeding is reported to be 
less pronounced during midday than during the morning or afternoon 
(Sumner, 1935; Glading, Biswell, and Smith, 1940). 


PARASITES AND PREDATORS 


Very few California Quail collected during this study harbored 
external parasites, and in all cases the infestations were light. When 
present, mites (Xoloptes sp.) were most numerous in the head region. 
Mallophaga were represented by Goniodes mammilatus Rudow, Meno- 
pon fulvomaculatum Denny, Lagopoecus docophoroides (Piaget), and 
Goniodes sp. and Menopon sp. larvae. ‘Two fleas, possibly Echidno- 
phaga gallinaceae (Westwood), the stick-tight flea common to island 
poultry, were seen on one bird but escaped. 

Since many of the internal helminth parasites of gallinaceous birds 
have insects as their intermediate hosts, the absence of such parasites 
in California Quail is quite obviously related to the generally low 
insectivorous diet and to the fact that those insects eaten by quail in 
Hawaii have not been recorded as intermediate hosts of any internal 
parasites common to gallinaceous birds. The significance of this 
relationship is graphically portrayed when foods of the California 
Quail are compared with foods of the more insectivorous pheasant 
occupying the same general range. The pheasant is moderately 
parasitized by helminth forms which utilize as intermediate hosts 
" many insects it eats. 

Rats, feral cats and pigs, and mongooses, Herpestes javanicus auro- 
punctatus (Hodgson), are the most likely predators upon California 
Quail because of their general abundance in the range of this bird. 
Of these, the mongoose is popularly considered a decisive factor 
adversely influencing quail, but our evidence does not support this 
opinion. A comparison of populations of the California Quail on 
islands with the mongoose (Maui, Hawaii, and Molokai) and on 
islands without the mongoose (Kauai, Lanai, and Niihau) shows only 
that similar densities occur regardless of the presence or absence of 
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this predator. Our analysis of 86 mongoose scats, taken mostly from 
areas occupied by the California Quail, disclosed no remains of this 
bird. We feel that populations of quail usually reflect the quality 
and quantity of suitable water, food, and cover as well as climatic 
conditions rather than the influence of the mongoose or other predators. 


BREEDING 


Figure 3 presents the distribution and average of testicular volumes 
in cubic millimeters by month for 66 California Quail, both adults and 
birds of the year past their post-juvenal molts. There was no corre- 
lation between testicular volume by month and the two age classes 
included in this group; hence, they are considered together. Assum- 
ing that spermatogenesis coincides with the rapid increase in testicular 
weight (which is generally comparable to volume) as occurred in wild 
pheasants in Montana (Hiatt and Fisher, 1947), the data in this 
figure indicate that male California Quail are probably capable of 
breeding in February or March. During March, those males col- 
lected with large testes (over 385 cubic millimeters) were found paired 
with females and in groups of four or eight, while those with smaller 
testes were in coveys of males and females containing from 12 to 45 
birds and exhibiting no pairing. During April and May, males with 
large testes were only found paired with females, while those with 
smaller testes were still in coveys composed of 10 to 30 birds, likewise 
of both sexes. By June, all but one of the birds collected had small 
testes, probably indicating a regression of spermatogenesis, and were 
found in coveys of adults only or of adults and their broods, sometimes 
of varying ages. The one bird with large testes was solitary and 
actively calling, possibly signifying a continued ability and interest in 
breeding. The small volumes of testes during the rest of the year 
presumably represent a cessation of breeding. 

The percentage of females breeding (determined by the presence of 
maturing Graffian follicles) is given by month for 57 specimens. 
During March, April, and May, all but one female showed Graffian 
follicles, although the development of the follicles varied with the 
individual. In some, fully formed eggs were found in oviducts and, 
in others, enlargement of the oviduct indicated recent laying. After 
May, no females with developing ova were found. 

Newly hatched birds were observed only from May 23 to July 9, 
except for one brood of seven young approximately two weeks old, 
seen on March 26, 1946, at 3,250 feet elevation in vegetation zone Cy. 
From the ages of all broods seen during this study, the main hatching 
period was computed to extend from the last week of May to the last 


* 


ScHWARTz AND ScHwaRtz, California Quail in Hawait 27 


week of June. Even in the year around equable climate of most of 
Hawaii, it is probable that only one brood is produced a year, with late 
broods representing renesting. 
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Ficure 3.—Breeding season of the California Quail as indicated by testicular 
volume and maturing Graffian follicles. 


In January, calling by male birds begins to be common throughout 
the day. This indication of the approaching breeding season comes 
about a week earlier at lower elevations; also, breeding activities in 
Hawaii begin about a month before those in California (Sumner, 1935) 
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which might be expected because of the differences in latitudes of 
these respective ranges. Field observations on the breeding behavior 
of adults and occurrence of chicks, and calculations based upon the 
gonadal development shown in our limited collections, indicate that, 
in general, nests are built toward the end of March. Laying occurs 
in the first three weeks of April and is followed by incubation from the 
last of April through most of May. 

The sex ratio of 145 California Quail collected throughout the year 
was 77 males to 68 females or, expressed in a standardized manner, 113 
males to 100 females. Sex ratios reported in California are identical 
(Sumner, 1935; Emlen, 1940). 

Throughout this study we found low ratios of birds of the year to 
adults, both in breeding and post-breeding populations. In vegeta- 
tion zone EF, in the vicinity of Pohakuloa, Hawaii, the ratio of 22 birds 
taken during the breeding season of 1946 showed 83 birds of the year 
to 100 adults. Seventeen birds taken during November, 1946, in 
this same area showed a ratio of 54 birds of the year to 100 adults. 
Reliable reports from hunters in other parts of the islands, and our 
collections from scattered localities at this time, indicated similar low 
ratios of birds of the year to adults. In California, an average fall 
population is composed of 165 birds of the year to 100 adults, but 
variations from 365 to 85 birds of the year to 100 adults have been 
reported, depending upon the locality and year. By the beginning of 
the breeding season, the ratio nears equality (Emlen, 1940; Glading, 
Selleck, and Ross, 1945). In spite of the small samples in Hawaii, it 
is evident that replacement by young is definitely poor although adult 
survival seems good. 

The amount of rainfall is one of the most important factors in- 
fluencing reproductive success in Hawaii. It is highly significant 
that in very dry portions of the range, coveys of 12 to 45 birds occur 
throughout the breeding season, showing an abnormal condition with 
respect to pairing and separation of the coveys. A similar phenome- 
non and failure to breed has been shown in California to result from a 
shortage of green vegetation, caused by drouth during the pre-breeding 
season (Sumner, 1935). In Hawaii also, nests located advantageously 
with respect to succulent vegetation during periods of good growth 
may have conditions altered by drouth before the brood is produced 
or raised. However, the chance of inadequate rainfall in two or three 
successive years in these critical periods is not great, and thus the 
population is able to maintain itself. Conversely, in higher rainfall 
areas, the long periods of brooding required in misty weather may 
prevent adequate foraging by the young, or over-exposure of the 
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young to mist and rains may cause considerable loss. Because rain- 
fall varies from one zone to another, years of poor reproduction are 
not simultaneous over the islands as a whole. 

As a result of these findings, intensive management for quail, 
stressing water development, was inaugurated in the Pohakuloa area 
of Hawaii in 1947 and completed prior to the 1948 breeding season. 
In 1948, hunting reports here (Smith, MS, 1948) showed a ratio of 254 
birds of the year to 100 adults in a take of 239 quail, probably indica- 
tive of a good breeding season and doubtless influenced by this water 
development. 

RANGE EVALUATION 


Zone A.—Zone A occupies the coastal flats and adjacent sloping 
lands from sea level to elevations generally less than 1,000 feet on lee 
sides or low windward lands. The mean annual temperature at sea — 
level is 75° F. with the maximum often more than 90° F. Rainfall is 
less than 20 inches annually. The major uses of the land are for 
irrigated sugar cane and grazing, but considerable waste areas occur, 

California Quail range in this zone is restricted to pasture or waste 
portions. Unoccupied parts generally include wind-blown, sand-dune 
country on Molokai, undecomposed lava on Hawaii which is often 
devoid of vegetation, and land in sugar cane on Maui and Kauai. 

The aridity of this zone is the greatest factor limiting quail. Al- 
though infrequent, the rainfall is usually violent, and on rare occasions 
more than the average annual precipitation may occur within a period 
of a few days. Both evaporation and run-off are high, and long 
periods of drouth result. Because rainfall fluctuates widely from 
month to month and year to year, the measure of productivity of this 
zone varies greatly. Quail respond to this environment in a pulsating 
fashion. They expand to areas made inhabitable by abundant 
verdant growth which so characteristically follows rains; when drouth 
sets in again, they retire to the vicinity of water holes or pockets of 
better growth. Where succulent vegetation is limited or available 
water absent, adult birds lack moisture during the pre-breeding 
season and probably fail to breed. Broods hatched in areas where 
drouth has reduced the succulent vegetation subsequent to the be- 
ginning of nesting also suffer. However, where water provided for 
cattle is constantly available to quail through seepage or overflow, 
permanent populations of high densities usually occur. 

Foods eaten by quail in zone A show 96 per cent seeds, two per cent 
browse, and two per cent animal matter. Our collections in this zone 
were made in areas where water was available through springs or 
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seepage from stock-watering troughs and where quail utilized the 
seeds which predominated in the vegetative cover. The two class 1 
foods, Prosopis chilensis and Leucaena glauca, are plentiful throughout 
the range of quail in this zone and form a staple food supply. Where 
cattle forage on the bean crop of P. chilensis, many of these seeds are 
present in their droppings and quail take seeds from this source. 
Portulaca oleracea and Waltheria americana, class 2 foods, are less 
common in the range than the species in class 1, but they form a 
substantial food supply for quail. 

Domestic livestock and feral goats and pigs compete with quail by 
foraging on green plants and produce their most inhibiting effect 
during dry periods when growth is at a minimum. Because the 
general forage value of plants in zone A is low, even limited grazing 
exerts considerable influence on food as well as on desirable cover. 

On the coastal flats, quail resort to the upper story of dense P. 
chilensis for escape and roosting. Excellent idling cover is also pro- 
vided in the heavy shade of these trees. In the draws which sustain 
better green growth than the surrounding land because of moisture 
accumulation, good protective, roosting, and idling cover occurs 
where P. chilensis, L. glauca, and Acacia farnesiana grow abundantly. 
On the slopes, P. chilensis is less vigorous but still provides good cover. 
The major nesting areas probably are on the slopes in the interspersion 
of the shrubs, Sida sp. and W. americana, and annual grasses. Al- 
though not universal in this zone, Lantana Camara offers good pro- 
tection where it grows. 

In the occupied 32 per cent of zone A, amounting to 171 square 
miles, a population of 11,170 California Quail exist. Densities range 
from less than 15 to 600 birds per square mile. 

Highest densities (from 151 to 600 birds per square mile) occur in 
the dense P. chilensis on the coast of Molokai where the most favorable 
factor is the frequency with which water holes, natural springs, and 
windmill-powered wells occur (Plate 1). Although grazing is heavy, 
a slightly higher rainfall here supports some green growth which 
furnishes.supplementary moisture, and the adjacent slopes provide 
abundant food. It is further significant that these excellent popula- 
tions occur away from human habitation. 

Where lower densities occur in this zone, water is available only 
cccasionally and rainfall is somewhat lower, resulting in inferior plant 
growth. Concentrations of birds are found in the immediate vicinity 
of water holes, but large populations are not produced because of the 
small area served by each source. 

In parts of zone A, predation by mongooses may be an important 
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factor influencing populations of quail. Rats are numerous where 
they can feed on seeds of P. chilensis and find good nest sites in the 
branches of these trees or in near-by rocky outcrops. Illegal shooting 
adversely affects quail along main roads. 

Zone B.—Zone B lies above zone A where it is present and reaches 
approximately 2,000 feet elevation; on low windward lands it may 
occur at sea level. Approximately 70° F. is the mean annual tempera- 
ture for this zone. Rainfall varies between 20 and 40 inches annually. 
Cultivation of irrigated sugar cane occurs below 1,200 feet elevation, 
while pineapples are raised above this contour. Grazing lands 
(Plate 1) and waste areas constitute the remaining uses of this zone. 

Like zone A, aridity is believed the major factor limiting quail. 
However, a slightly increased rainfall in this zone provides a more 
varied and vigorous plant coverage. This number of plants is re- 
flected in the diet of quail, of which seeds compose 85 per cent, browse 
15 per cent, and animal matter only a trace. Cassia Leschenaultiana, 
the only class 1 food in the range, is common and provides a staple 
source of food. Eleven species are considered as class 2 foods indi- 
cating the variety of plants available, as well as utilized, for food. 
Lantana Camara and Opuntia megacantha often occur in dense stands 
and limit occupation by quail, but where they are part of a desirable 
interspersion these species provide valuable cover. 

Thirty-four per cent or 267 square miles of zone B is occupied by an 
estimated population of 12,280 California Quail. Densities from the 
lowest to highest class occur. 

Highest populations (301 to 600 birds per square mile) occur on 
Molokai and are continuous with an equal density in zone A. Lower 
densities are found under two types of conditions, primarily on Hawaii: 
(1) Where pasture grasses and herbaceous forage plants are plentiful 
because of somewhat increased rainfall, but suitable cover is limited; 
and (2) where Metrosideros collina var. polymorpha and other native 
trees are abundant on lava flows and in conjunction with the irregular 
lava furnish excellent cover, but desirable food is lacking. 

In all ranges of this zone, heavy grazing by cattle and feral goats 
reduces desirable forage and cover plants. Predatory species are 
the same as in zone A. 

Unoccupied portions consist of pineapple or sugar cane land, 
barren lava flows, homestead or urban areas, extensive stands of L. 
Camara, or very open pasture land. 

Zone C,.—This zone includes the steeper mountain gradients and 
high plateaus between 2,500 and 4,000 feet elevations. The mean 
annual temperature of approximately 60° F. is too cool for sugar cane 
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or pineapple culture so grazing is the major land use. Rainfall limits 
lie between 40 and 60 inches annually, and this precipitation is fairly 
uniformly distributed throughout the year, providing adequate 
moisture for good plant growth. 

A population of 10,590 quail occurs in 294 square miles, representing 
76 per cent of the zone. Densities vary from less than 15 to 300 
birds per square mile. 

The factor limiting the populations of quail is undoubtedly lack of 
suitable shrubs and trees necessary for roosting and, to a lesser extent, 
for escape and idling since much of this zone consists of open grassland. 
Heavy grazing further reduces what cover could be supplied by this 
grassland. 

Food studies show the diet consists of 36 per cent seeds, 63 per cent 
browse, and one per cent animal matter. Hypochaeris radicata and 
Medicago lupulina of class 1, and Cirsium vulgare and Bromus catharti- 
cus of class 2 are common plants in this zone; combined, they form a 
staple supply of food because they furnish both seeds and browse. 

Highest populations are found in those portions with suitable cover 
provided by Metrosideros collina var. polymorpha and other native 
trees on ‘‘aa’’ lava flows or by an interspersion of the shrubs, Dodonaea 
viscosa and Styphelia Tameiameiae, grasses, legumes, and other 
herbaceous forms with occasional windbreak plantations of Eucalyptus 
sp. and Cryptomeria sp. An absence of suitable cover results in low 
densities although food and available moisture seem adequate. Pre- 
dation appears unimportant in the zone as a whole. 

Unoccupied portions consist of badly eroded slopes traversed by 
numerous lava flows and heavily grazed by feral goats, extremely open 
grassland, or barren lava. 

Zone D;.—This zone lies between 4,000 and 7,000 feet on windward 
sides and has a mean annual temperature of about 50° F. Grazing is 
the major agricultural use. Rainfall varies from about 100 inches at 
lower elevations to 50 at higher limits. 

Seventy-eight per ceut of this zone, some 302 square miles, is occu- 
pied on Maui and Hawaii and has a combined population of 5,880 
birds. Densities vary from 75 to less than 15 birds per square mile. 

California Quail live in the open Acacia Koa forests but not in barren 
lava, extremely open grassland, or densely-forested sections. Since a 
large part of the precipitation occurs as mist during both day and 
night, the general climate is damp and cool. This seriously affects 
young quail by preventing them from foraging, because during periods 
of mist they are brooded by the hen. In parts of California, fog occurs 
practically every summer night from about 6 p. m. until 9 a. m. the 
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following day, but these conditions produce no visible ill effect upon 
quail (Sumner, 1935). However, it is believed by Sumner that it 
would be impossible for quail to breed successfully in a region where 
fog does not disappear long enough each day to allow adequate 
foraging by the young. 

Highest populations occur where the cover is primarily of Acacia 
Koa trees with an undergrowth of ungrazed or moderately grazed 
native shrubs, grasses, herbs, and ferns. Under extensive grazing by 
domestic stock and feral pigs and goats, only remnant stands oi trees 
and sparse undergrowth result. California Quail are limited in number 
in these heavily-grazed areas (Plate 1) and in densely-forested sections. 

Foods in zone D; show 90 per cent browse, nine per cent seeds, and 
one per cent animal matter. Hypochaeris radicata and Trifolium 
repens furnish most of the browse. The lack of sunshine and a dry 
season, coupled with other unfavorable factors such as acid soils and 
extensive grazing, result in an absence of seed-producing plants de- 
sired by quail. This shortage of suitable protein may affect fertility 
of adult birds and, together with the heavy precipitation, may inhibit 
reproduction by California Quail in this zone. 

Zone E;.—Zone E; occupies high plateaus and gentle mountain 
slopes between 4,000 and 7,000 feet elevation. The mean annual 
temperature is about 50° F., and rainfall is approximately 40 inches 
annually. Frost occurs occasionally at lower elevations and ice 
for... in upper areas. Grazing is the only economic use of the land. 

This vegetation zone has the most extensive area occupied by quail 
(585 square miles), the highest percentage of any zone occupied (85 
per cent), the highest population (25,530), and densities ranging up to 
the highest (600 birds per square mile). Diversified food and cover 
conditions, accompanied by adequate moisture in the form of browse, 
combine to give this zone great potentialities for California Quail. 

Food studies show the diet consists of 57 per cent browse, 33 per 
cent seeds, and 10 per cent animal matter. Class 1 and 2 foods are 
generally plentiful in the range and provide a satisfactory source of 
both browse and seeds. 

Heavy grazing by controlled livestock and feral sheep and goats is 
the factor limiting food and cover for quail in this zone. 

Highest densities (from 151 to 600 birds per square mile) occur in 
the plateau between Mauna Kea and Mt. Hualalai on Hawaii (Plate 
1). Secrubby Sophora chrysophylla and Myoporum sandwicense pro- 
vide an ideal interspersion and, coupled with a variety of low shrubs, 
grasses, and herbs, create a maximum edge. Dodonaea viscosa and 
Styphelia Tameiameiae are the predominant shrubs and the native 


34 Scuwartz AND Scuowartz, California Quail in Hawaii 


bunch grasses, Eragrostis grandis and Panicum tenuifolium, are espe- 
cially common. Mongooses and rats probably exert little influence, 
although feral cats originating from the near-by Waikii settlement are 
comparatively numerous. 

Lower densities occur elsewhere for various reasons: (1) The range 
is principally of open grassland, a result of overgrazing, and lacks 
proper diversification and quality of food and cover necessary to sus- 
tain high populations; (2) Heavy brush and forests on poorer soils 
provide undesirable cover and limited food; (3) Numerous barren 
lava flows interspersed with “kipukas” (areas by-passed by lava) 
provide good but limited habitat; (4) Rats, feral pigs and goats, and 
especially mongooses, are abundant in certain regions. 

Zone E,.—This zone occurs above zone E; between 7,000 and 10,000 
feet elevation and exhibits a steep topography. The mean annual 
temperature is about 40° F. and summers are too cool to permit good 
plant growth. National Park and Forest Reserve are the important 
land uses, but heavy grazing by feral sheep and goats also occurs. 

In 136 square miles, 10,970 Ci lifornia Quail occur with densities 
ranging up to 300 birds per square mile. However, only 25 per cent of 
this zone is suitable for occupancy by quail because the little-weathered 
soil makes a poor substratum for vegetation. Rainfall is less than 40 
inches annually and almost all moisture must be obtained from browse. 
Unoccupied portions of this zone consist of volcanic wastes. 

Our food studies show that browse comprises 32 per cent of the 
dietary, seeds 61 per cent, and animal matter seven per cent. All 
class 1 and 2 foods are rare in the range with the exception of Sophora 
chrysophylla which forms a staple source. Because of the sparcity 
of foods for quail, populations are correspondingly limited in distri- 
bution. 

S. chrysophylla and Myoporum sandwicense are the common trees 
but, although vigorous, are stunted. Styphelia Tameiameiae, found 
associated with these trees, is the predominant plant in areas where 
the trees have been eliminated by continuous heavy grazing. While 
creating a certain amount of interspersion, S. Tameiameiae tends to 
become dense in certain areas limiting small herbs and other desirable 
foliage. 

In addition to the restricted grazing by domestic stock, feral sheep 
and goats exert extreme grazing pressure over most of the range. 
Aridity and overgrazing are the main factors adversely affecting quail. 

The highest densities (151 to 300 birds per square mile) occur in the 
vicinity of Pohakuloa, Hawaii. Although formerly heavily grazed by 
feral stock and supporting a low population of quail, protection from 
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grazing in recent years has resulted in improved food and cover as 
well as increased populations of quail. Few plants grow in this dry 
area except beneath S. chrysophylla and M. sandwicense where moisture 
is provided by drip from the condensation of infrequent mists and 
light rains on the leaves. The rate of evaporation is also reduced by 
the shade from these trees. 

Lower densities occur where the same cover species are found, but 
the range is subjected to the devastating impact of huge numbers of 
feral sheep. Feral dogs, a minor threat to nesting quail, inadvertently 
aid the quail by preying upon sheep in this area. Cover and particu- 
larly food species do poorly here. 

Zones C,, D2, and E;.—Only small areas of these zones adjacent to 
other occupied regions have California Quail. 

Zone C; occurs between sea level and 2,500 feet on gentle and steep 
slopes dissected by deep gullies and on high plateaus. The mean 
annual temperature is 70° F. Rainfall is between 40 and 60 inches 
annually. This zone contains the largest proportion of arable land 
with good quality soil, and good yields of sugar cane and pineapple 
result. Grazing is restricted to gullies and poorer soils, and little 
range is available for quail. 

Zone D, has variable limits of elevation but generally lies between 
1,500 and 4,000 feet on windward sides. The mean annual tempera- 
ture is approximately 60° F., and rainfall is from about 60 to 450 
inches and more annually. Forest Reserve, providing the main 
source of water for the islands, is the major use of this zone although 
grazing occurs in some cleared portions. The heavy rainfall and 
associated dense vegetation restrict use of this zone by quail. 

Zone E; occurs only on Hawaii between 10,000 and 13,784 feet. 
Temperatures are near freezing and snow is frequent, remaining in 
sheltered places all year. The precipitation is probably less than 20 
inches annually. The main use of this land is for National Park and 
Forest Reserve. Quail exist only along the fringe of zone E, where 
suitable food and cover species occur and, during winter, descend to 
about the 10,000 foot level. 

Zone D,.—This zone is unoccupied by quail at present, but some 
populations occurred on Hawaii and Kauai prior to intensive use of 
this zone for non-irrigated sugar cane, pineapples, and grazing. Zone 
D, lies between sea level and 1,500 feet elevation on windward sides 
and has a rugged topography. ‘Temperatures are about 2 to 3° lower 
than on lee sides at the same elevations and the mean annual tempera- 
ture is about 73° F. The annual minimum precipitation is 60 inches. 
The soils are leached, acid, and poorly aerated. 
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SUMMARY 


1. The California Quail was introduced to the Hawaiian Islands from 
California prior to 1855. Some of these original plantings became 
established, but sporadic importations continued until 1940. 

2. In 1946 and 1947, 1,800 square miles were occupied by California 
Quail on all of the major islands except Oahu where their occurrence 
was very rare. Quail also occurred on the privately-owned island of 
Niihau but no estimate of the total population was available for 
this island. 

3. On Hawaii, only the valley form of the California Quail was 
found. The coastal form of the California Quail was the sole race 
collected on Molokai, but birds resembling both races and their inter- 
grades were found in the same coveys on Maui, Kauai, and reported 
on Niihau. The race on Lanai and Oahu is unknown. 

4. The range of the California Quail in Hawaii includes elevations 
from sea level to 11,000 feet, temperatures ranging from an annual 
mean of about 75° F. to an annual mean of about 40° F., and varia- 
tions in rainfall from less than 20 to 60 inches annually; in a few 
places, rainfall may be 100 inches annually. The habitat of quail 
occurs on portions of soils used for grazing or without present economic 
use. The extensiveness and intensiveness of grazing and amount of 
water available in any form directly influence the presence and density 
of populations of California Quail. Populations are highest on the 
most fertile soils within the range. 

5. A total population of 78,000 California Quail was estimated for 
the major Hawaiian Islands, with densities varying from less than 15 
birds to 600 birds per square mile. The best ranges occur in vegeta- 
tion zones A, B, C2, Ei, and E;. Vegetation zone D; has range of 
intermediate quality, while poor range occurs in vegetation zones Ci, 
D2, and E;. No quail are found in vegetation zone D, although some 
were present until about 1928. 

6. An analysis of 145 crops showed 67 species of plants and 26 
animal items utilized as food. Seeds and browse comprised the major 
food types and varied by vegetation zone in accordance with their 
availability and that of water. Animal matter occurred in relatively 
small amounts in the dietary. Foods of chicks and grown birds were 
generally the same species. Grit occurred only in gizzards, and the 
amount of grit varied directly with the amount of browse. Feeding 
is casual throughout the day until mid-afternoon when an intensive 
feeding period takes place until dusk. 

7. Parasitism by external forms was light, and no internal helminth 


. 
} 


ScHWARTZz AND Scuwartz, California Quail in Hawaii 37 


paratites were found. Predation is not a decisive factor influencing 
populations of the California Quail. 

8. The breeding season begins in January. Nests are built toward 
the end of March, with laying taking place during the first three 
weeks of April. Incubation occurs from the last of April throughout 
most of May, and the main hatching period extends from the last 
week of May to the last week of June. Low ratios of birds of the year 
to adults were found in breeding and post-breeding populations, indi- 
cating that replacement by young is definitely poor, although adult 
survival seems good. It is believed that the amount of rainfall is one 
of the most important factors influencing reproductive success of the 
California Quail in Hawaii. 

9. The range in each vegetation zone is evaluated with respect to 
productivity of California Quail. 
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THE SANDHILL CRANE IN THE BERNARD W. BAKER 
SANCTUARY, MICHIGAN 


BY LAWRENCE H. WALKINSHAW 
INTRODUCTION 


In September, 1921, I made my first visit to the area now consti- 
tuting the Bernard W. Baker Sanctuary. Several visits were made to 
the area during August, 1930, and several during May, 1931. There- 
after, I have visited it nearly every month, often many times during 
some months. Some of these observations have been published by the 
author (1933, 1941, 1944, 1945, 1946, 1948). A great deal of informa- 
tion on the Greater Sandhill Crane, Grus canadensis tabida (Peters), has 
been secured on the area. Some of this material has been incorporated 
in my manuscript on the Sandhill Crane, but a great deal of it could 
not be used. I am assembling that data in this article. 


THE AREA 


The marsh in which the Bernard W. Baker Sanctuary area is located 
consists of approximately 1000 acres. The Sanctuary, purchased 
during 1941 by Bernard W. Baker of Marne, Michigan, and presented 
to the Michigan Audubon Society, consists of 571 acres. About 71 
acres are on high land and land connecting the area to highways. The 
marsh lies in sections 10, 11, 14 and 15 in Convis Township, Calhoun 
County, Michigan. 

The marsh consists of many irregular sedge and grass-grown “‘arms”’ 
reaching through forests of: tamarack, Lariz: laricina; maple, Acer; 
birch, Betula; ash, Fraxinus; basswood, Tilia americana. Some elm, 
Ulmus, and hickory, Carya, are found on the ridges or in swampland 
woods. One ridge of dry land is covered with second growth oak, 
mostly white oak, Quercus alba, with some black oak, Quercus velutina 
and red oak, Quercus borealis maxima. ‘This ridge extends from the 
northeastern corner of the marsh over one-half mile toward the center. 
Another island occurs in the northwest corner and a third near the 
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western side of the north 160 acres. These, together with the tamarack 
peninsulas, almost completely surround the areas where the cranes 
nest. ‘They produce the isolation necessary for cranes. 

Several small streams enter the marsh from the southwest, one from 
the south, and one from the Ackley Lake region about one half mile 
from the northeast corner of the area. Several others flow in from the 
east during normal years but become dry during drought. The outlet 
leaves from the northwest corner of the Baker Sanctuary. Nearly all 
of the streams are two to four feet wide where they enter the marsh. 
The outlet is six to eight feet wide. 

The 160 acres in section 15 are almost always covered with water 
varying from six to 36 inches in depth. Many other portions of the 
marsh are also covered with shallow water during years of normal 
rainfall. During drought years these become dry. 

The predominant plants on the crane nesting area are: cat-tail, 
Typha latifolia; bur-reed, Sparganium eurycarpum; arrow-head, Sagit- 
taria latifolia; Zizania aquatica; Agrostis alba; Calamagrostis; reed, 
Phragmites communis; some Cyperus; Eleocharis; Scirpus validus; - 
Scirpus cyperinus; Carex riparia; Carex Pseudo-Cyperus; Juncus; Iris 
versicolor; water dock, Rumex; swamp milkweed, Asclepias incarnata; 
Gnaphalium anaphalis; Galium, and other less common associated 
plants. 

These irregularly shaped, open blocks of marsh are surrounded by 
the forests mentioned above as well as by shrubs such as: dogwoods, 
Cornus stolonifera; Cornus amomum; Cornus paniculata; willow, Salix; 
poison sumac, Rhus vernix; and wild rose, Rosa. Isolation is also pro- 
duced by a few small groups of quaking aspen, Populus tremuloides, 
thick stands of reed, Phragmites communis, and the predominant tree, 
tamarack. In these open marshes the cranes nest, roost at night, rest 
during the daytime, and often feed. Cranes also feed on the dry, 
pastured fields as well as on the corn, wheat, and oat fields within two 
miles of the heart of the marsh, after the grain has been cut, or in areas 
where grain still stands in the spring. Here they eat loose grain, 
capture many grasshoppers, crickets, and similar insects, and in places 
burrow for earthworms. 

The soil of the marsh areas consists of muck and peat overlying a 
marl base in places. The water is slightly basic, having a pH of about 
7.6. The surrounding hills and valleys are covered with sand, sandy- 
loam, and in places clay; the stream valleys are muck and peat. 

Farming in the neighborhood consists of the raising of wheat, oats, 
rye, corn and hay. In some sections dairy cattle are pastured. 
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Until the spring of 1943 the marsh was burned each spring or winter 
by some of the neighboring farmers. This has occurred since 1918, at 
least. Sometimes it was burned during the late winter, but usually in 
late March or early April, and again not until early May when con- 
siderable damage was produced. During 1931, 1932, 1933, 1935, 1938, 
1940, and 1944, there was sufficient water to prevent severe damage 
at the time it was burned. In 1934 and 1936 the area was burned 
severely on the east side. During 1937, 1939, 1941, and 1942 (in early 
May), and to some extent during 1945, it was burned more severely. 
The fire in 1942 destroyed many duck nests and at least one crane’s 
nest; it jumped the creek and ran through the forest areas. 


ANIMALS OF THE AREA 


During the 1945 fire the oak ridge was burned severely, and Dr. 
Miles D. Pirnie located charred eggs in the remains of a nest of the 
Ruffed Grouse, Bonasa umbellus. Probably, fires have been the chief 
cause of the fluctuation of such species as the Prairie Chicken, Tym- 
panuchus c. americanus, and the Short-eared Owl, Asio f. flammeus. 
Not only did it destroy their nesting cover, but it also made them more 
vulnerable to attacks by the red fox, mink, opossum and raccoon which 
live there. The red fox, Vulpes fulva, has increased on the area during 
the past few years. Probably only one den was located in the marsh 
during 1931; in 1946, at least three were in use. However, only one 
dead crane has been found. That was found on top of a muskrat 
house where the water was two feet deep, and foxes were not the cul- 
prits. They prefer to walk around water rather than crossing it. 
Downy cranes, when they feed on dry land, are very vulnerable to 
foxes. Raccoons, Procyon I. lotor, forage over the water areas and the 
evidence is rather strong that they destroyed one nest. During the 
daytime the cranes probably are able to care for themselves. It is 
during the night that mammals can produce damage to eggs and young. 

Birds on the area which might cause harm to young or eggs are: 
Red-tailed Hawk, Buteo borealis; Cooper’s Hawk, Accipiter cooperii; 
Marsh Hawk, Circus cyaneus; Great Horned Owl, Bubo virginianus; and 
Crow, Corvus brachyrhynchos. Probably none of these cause any dam- 
age to nesting cranes unless eggs are left uncovered or young deserted 
temporarily by parent cranes. I have no proof that any bird has 
taken a young or egg in the Baker Sanctuary. Eggs have been left in 
nests for several days after desertion without being disturbed by Crows. 
However, Crows will eat them if they find them uncovered. A crane’s 
nest in Bellevue Township, Eaton County, only five miles from the 
Baker Sanctuary was found April 19, 1947, without eggs. On Apri! 
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23 it still contained no eggs. Because of the proximity of trees, I was 
able to examine this nest without being observed by the cranes. On 
April 27 the remains of a crane’s egg were found in the nest. Evi- 
dently, the isolating trees, in this case much too close, had produced a 
stopping place for Crows. They had apparently broken the eggs while 
the parents were away. After both eggs are laid cranes very seldom 
leave their nests. Nearly always one is at the nest. 

In southern Michigan I often stop to discuss the rarity of the cranes 
with owners of property. In nearly all cases they soon help to protect 
them. During my studies of the species there has been an increase of 
cranes throughout Michigan. Probably the protection offered by the 
owners and the creation of refuges are responsible. In southern 
Michigan the Baker Sanctuary, the Rose Lake Experiment Station 
(Clinton County), and the Waterloo Refuge (Jackson County) are all 
used by cranes. In the upper peninsula, the Seney Wildfowl Refuge 
is used. Although we have little warden service at the Baker Sanctu- 
ary and there are a number of habitual poachers, cranes have increased 
there. Probably, much less shooting of cranes now occurs in Michigan 
than 15 to 20 years ago. 

Birds nesting in close proximity to the crane nesting areas are: Least 
Bittern, Ixobrychus e. exilis; Mallard, Anas p. platyrhynchos; Black 
Duck, Anas rubripes; Blue-winged Teal, Anas discors; Virginia Rail, 
Rallus |. limicola; Sora, Porzana carolina; Florida Gallinule, Gallinula 
chloropus cachinnans; Wilson’s Snipe, Capella delicata; Short-eared Owl, 
Asio f. flammeus; Prairie Marsh Wren, Cistothorus p. tlacus; Short- 
billed Marsh Wren, Cistothorus stellaris; Northern Yellow-throat, 
Geothlypis t. brachidactyla; Red-wing, Agelaius p. phoeniceus; Swamp 
Sparrow, Melospiza g. georgiana; and Song Sparrow, Melospiza m. 
euphonia. 

OBSERVATIONS ON CRANES 

Since my first visit to the sanctuary marsh I have kept a record of 
the time spent on the area, as well as the number of cranes observed. 
The summary of these observations is presented in Table 1. Although 
in actual numbers of cranes observed, each trip probably duplicated 
the cranes observed on a previous trip that year, it has seemed the 
logical way of comparison from year to year. The actual maximum 
numbers of cranes observed during each spring and fall are given in 
Table 2, as well as the family groups which produced those flocks. 
The first observation for each spring and the last for the fall are also 
given. 

The Greater Sandhill Crane returns each spring to its last year’s 
nesting ground with its young from the previous season. The young 
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are immediately driven away. Rarely, parents will tolerate one roost- 
ing near the nest at night in the spring. The Sarus Cranes, Grus a. 
antigone, in the San Antonio Zoo similarly attacked their young of the 
previous year. Fred Stark wrote that when the parents started to 
nest in the summer, the young of the previous year had to be removed 
from the pen. I observed the White-naped Cranes, Grus vipio, in the 
Detroit Zoo drive their 1946 young from them in April, 1947, even 
before they had been turned into their open enclosure. 


TABLE 2 


Frrst AND Last Rgecorps For EAcH YEAR, AND LARGEST 
NUMBER OF CRANES SEEN 


First observation Greatest number Last observation Greatest num- 
of year birds in spring of year ber birds 
in autumn 


1930 August 17 8 (3, 3, 2) 
1931 May 3 0 
1932 April 3 0 

1933 March 26 0 

1934 March 25 October 4 8 (3, 3, 2) 
1935 March 14 5 (3, 2) 0 

1936 April 9 4 (2, 2) 0 

1937 March 25 2 0 

1938 March 26* 3 October 6 2 

1939 May 4 8 (6, 2) October 1 16 (7, 3, 3, 3) 
1940 March 24 6 (2, 2, 2) November 3 9 (3, 3, 2, 1) 
1941 March 22 7 (3, 3, 2) October 24t 14 (4, 4, 3, 2,1) 
1942 March 15 6 (2, 2, 2) October 8 

1943 March 18 6 (2, 2, 1, 1) November 11 

1944 March 7f 6 (2, 2, 1, 1) November 12 

1945 March 13§ 7 (2, 2, 1, 1, 1) November 15 

1946 March 7 12 (3, 2, 2, 2, 1, 1, 1) November 16 

1947 March 20 $42. 2, 3) November 9 

1948 March 20 5 (2, 2, 1) November 25 


* Observation by B. C. Walkinshaw. 

¢ Observation by Millard Vandervoort. 
t Observation by John Bennett. 

§ Observation by Ben Jenkins. 


The pairs of Sandhill Cranes in the Baker Sanctuary have definitely 
had territorial boundaries. On one occasion I watched a crane re- 
peatedly stab at another crane which was on the first crane’s territory. 
The second crane kept his distance by jumping and flying, finally 
reaching his own territory. Nests have been found in the same area for 
four or more years in succession; the behavior of the cranes has helped 
to tellthem apart. Egg markings and size have also helped to identify 
different female cranes. 
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One pair of cranes probably nested in the marsh from 1931 until 
1936. During 1937, there were very few cranes on the area. In 1939 
a pair began nesting on the northern 160 acres, and I feel sure that 
they were still nesting there in 1948. In 1939, a pair appeared along 
the west side of section 15 and nested there until 1946; nests were 
found during 1943, 1944, 1945 and 1946. None of these nests were 
more than 100 meters from each other, and three of them were in a 
small triangle, 13.7, 13.7 and 10.9 meters from each other. In all of 
these nests the eggs were colored almost identically, and each spring 
the male behaved in exactly the same way. He roosted and fed in the 
same area and always behaved in identical manner when I appeared. 

The number of pairs of cranes nesting in the Baker marsh has varied 
but has been recorded as well as possible. The following observations 
are definite, but more pairs might have been nesting. During the 
period 1931 to 1936, one pair nested each year; 1937, none; 1938 and 
1939, probably one; 1940 through 1948, two each year and possibly 
more in some years. One pair of cranes nested in Johnstown Town- 
ship, Barry County, about 10 air miles away during 1931, 1932, and 
1939 through 1948, and probably two pairs during 1937, 1938, and 
1944. A pair nested in Bellevue Township, Eaton County, only five 
miles away from 1938 through 1948, except in 1943. Another pair 
nested only two miles away in the Mud Lake area in Convis Town- 
ship, Calhoun County, from 1939 through 1948. 

These other marshes are smaller and perhaps take care of over- 
populations from the Baker Sanctuary marsh, even though it seems 
the latter should be able to take care of them all. Victor Jones and I 
found seven pairs in Caribou County, Idaho, including three nests and 
another pair evidently with young, on May 25, 1941, in an area much 
smaller than the Baker Sanctuary marsh. 

During the spring, cranes are quite conspicuous when they first ar- 
rive. Later, they settle down to building nests and soon become very 
quiet. As nesting advances they are seldom seen and as seldom heard. 
However, they nearly always call at daybreak when changing places 
at the nest. If disturbed too much, they soon learn to become quiet 
at this time of day. After the young hatch it is almost impossible to 
find them. The vegetation becomes so tall that they easily disappear 
from sight. They seldom, if ever, call and do not fly unless frightened. 

Flocks of non-breeders have often been found on the area. During 
1931, one non-breeding bird was present; during 1934, one; 1939, six; 
1940, two; 1941, three; 1942, two; 1943, two; 1944, two; 1945, three; 
1946, six to eight; 1947, one; and 1948, one non-breeding bird. These 
birds ranged over the marsh and the neighboring fields making con- 
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siderable noise at daybreak and during the early morning and late 
evening. They nearly always roosted in the wet area of section 15. 

About the time of sunrise all cranes not sitting on eggs leave for 
neighboring fields where they feed. Each pair has a definite place 
where it is apt tofeed. This location may change several times during 
the summer, but when one place is found suitable they may be found 
there for several weeks, and in some instances for months. ‘The non- 
breeders do much more roaming. During the nesting season the paired 
individuals often feed in the heart of the marsh, seldom flying very far. 
If they do fly, they proceed to the closest high land, feed for about an 
hour or two, then return to the nest region. 


NESTING 


Laying of eggs usually occurs about a month after arrival. Temper- 
ature definitely affects the time of laying. During an early, warm 
spring eggs are laid earlier, in a cold year much later. In 1933, the 
first cranes were seen on March 26. A nest with two eggs (hatched 
May 20) was found April 30. In 1935, the first cranes were observed 
March 14; a nest with eggs was found April 18. Cranes appeared 
March 22 in 1941, and a nest with the first egg was found May 1. 
During 1943, March 18 and May 2 were the dates; 1944, March 7 
and April 23 (hatched May 12-13); 1945, March 13 and April 12; 1946, 
March 7 and April 7 (first egg laid); 1947, March 20 and May 11; 1948, 
March 20 and April 17. 

Eggs were laid much earlier in 1945 and 1946; March in these years 
was exceedingly warm. The mean temperature for Battle Creek, 
Michigan, for March, 1945, was 48.5 degrees and for March, 1946, 47.4 
degrees, 13.3 and 14.4 degrees above normal. 

Arrival and departure of cranes are definitely affected by temper- 
ature. Usually, they arrive in March when the mean daily temper- 
ature reaches about 36° F. At that time the ice begins to leave the 
marsh and the ground. In the fall they disappear when the mean 
temperature goes lower than 36° F. for a day or two, and ice forms on 
the pools and the earth begins to freeze. I feel confident that the last 
observation given in Table 2 for each of years, 1946, 1947, and 1948, 
was the date of departure. I knew where the cranes fed and watched 
them at least every other day. In 1946 a severe storm came the after- 
noon of November 15; two cranes were still present. It was very cold 
that night and the next day and, although I spent the entire day on 
the area, no cranes were found. In 1947, the mean temperature did 
not go below 46° F. until November 8 when it reached 34°. It re- 
mained in the low 30s during the next week, going as low as 26° on 
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November 13. The last five cranes were seen November 9, flying 
back and forth over the area most of the day. In 1948, the first time 
the thermometer went below 32° F. was November 22 when it reached 
31°.F. On November 24 it went to 30° F. and to 31° on November 25 
(mean 39° F.). Cranes disappeared November 25. Amount of day- 
light and other factors probably have some effect, but the temperature 
factor must be the deciding one. In 1948 when the cranes left, there 
was a great deal of loose corn upon which they could still feed, so 
apparently it was not a lack of food. 

Nineteen breeding records have been obtained from the area. Of 

‘these 17 were nests. All contained two eggs when the sets were com- 
pleted. Nests were found on: May 5, 1931; May 8, 1932; April 30, 
1933; April 18, 1935; April 26, 1936; June 11, 1939 (two young about 
one-half grown observed); May 1, 1941 (one egg; one egg only May 2, 
but a second laid later); June 10, 1941; May 2, 1943; April 23, 1944; 
April 12, 1945; May 11, 1945 (Elizabeth B. Beard and Miles D. 
Pirnie); April 7 and 11, 1946 (with John Stophlet); May 11, 1947; 
July 1, 1947 (parent sitting on two rotten eggs); April 17, May 14, 
and May 15, 1948 (last record parent with two young just out of nest). 
The extremes of nesting have been April 7 and July 1; the average 
date of egg laying April 19-21 (four records), the average date of 
hatching May 17-18 (May 5 to June 10). At one nest I was uncertain 
of the outcome. Of 36 eggs in the remaining 18 nests, 18 eggs hatched 
(50 per cent); seven eggs were deserted; nine eggs were not fertile; and 
two were destroyed by some predator, probably a raccoon. Eggs are 
apparently laid every other day. During 1946, John Stophlet and I 
found a nest with one egg April 7. This nest contained the second egg 
on April 9. Hatching, however, occurs on successive days. 

From the 18 young hatched, 15 apparently have survived until 
autumn. This has been determined by study of the sizes of family 
groups in the autumn. However, during the 19-year period (1930— 
1948) possibly 25 young have been raised. 

The location of nests has always been in the rank sedges, Carex and 
Scirpus, in cat-tails, with some grasses, or in rushes and at times near 
Phragmites. Materials at hand have been used in nest construction, 
the parent evidently dragging up the nearest available sedges, cat- 
tails and reeds. Inthe Baker Sanctuary, nests have always been found 
in water, usually only three to eight inches deep. 

The average water depth at the edge of the nest was 15.6 centi- 
meters, varying from one to 70 centimeters. The average nest was 
12.3 centimeters (eight to 21 centimeters) above the water, slightly 
cupped in the center for the two eggs. The average cross dimensions 
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of nests were 82.3 by 90.2 centimeters. The largest nest was 93 by 
205 centimeters, and the smallest 42 by 45 centimeters. Nest sites 
have varied from three to about 175 meters distant from surrounding 
bushes and trees, always in the open, and usually where the incubating 
crane had a clear vision for a long distance. Each nest was a crane- 
made island or mound. 

All 19 egg-sets contained two eggs. The average measurement of 
26 crane eggs from Baker Sanctuary was 92.97 by 59.68 millimeters, 
and the average weight of five newly !aid eggs (Jackson, Calhoun and 
Chippewa counties, Michigan) was 182.06 grams (158.7 to 202.3 
grams). Although two sets of eggs observed in Barry County, Michi- 
gan, had measurements of 102 by 59 and 101 by 59 millimeters and 
108 by 62 and 103 by 64 millimeters, those laid in one definite area in 
section 15 in the Baker Sanctuary were smaller, measuring 95.5 by 63 
98 by 59, 94 by 57.3, 93 by 59.3, 91 by 59, 91 by 59 and 93 by 58 
millimeters. These latter eggs were all marked similarly with spots of 
wood brown, lavender, and varying shades of brown and buff over a 
ground color of olive buff. Extremes in measurements were: 87 by 61 
millimeters; 108 by 62; 97.3 by 54.3 and 103 by 65 in southern Michi- 
gan. The average weight of 11 eggs in the Baker Sanctuary was 
169.6 grams. 

The weight of one of the eggs in nest number 5 on May 21, 1936, 
was 149 grams. From this egg a young crane hatched weighing 105.8 
grams. Some eggs have weighed as low as 140 grams at hatching time. 

At hatching, nine downy young varied in weight between 98.5 and 
133.5 grams, averaging 109.8. Wing measurements taken with a 
straight edge ruler averaged 36.5 (30 to 42) millimeters from the bend 
to the tip of the longest down; the exposed culmen was 23.07 (21.0—- 
24.9); tarsus, 47.52 (40.0-52.0); bare tibia, 22.0 (21.0-23.0). Two 
claws are found on each wing, one at the bend and one at the end of 
the wing. 

The period of incubation has not been established definitely. I 
visited nest number 5 during April, 1936, and found the birds in the 
region April 23 and 25. They had not been there April 16 and 19. 
The nest was first found April 26 with two eggs; the first egg hatched 
May 21. On May 21, the second egg had a peeping young inside of 
it but was deserted. Incubation evidently required about 29 or 30 
days, as it did in nest number 18 (second attempt) found with two 
eggs on May 14, 1948. One egg hatched June 10, and the other was 
not fertile. W. E. Browne (letter) stated that it required 28 to 30 
days for the Florida Sandhill Crane, Grus c. pratensis, eggs to hatch at 
Grandin, Florida, where they nested in the wild near his home. 
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Barlett (Blyth and Tegetmeier, 1881: 7) gave the incubation period 
of the Manchurian Crane, Grus japonensis, as 30 days. Evans (1891: 
79) gave this period for the Common Crane, Grus g. grus, as 28 days, 
while Hoffman (1936: 38) listed it as 30 days. Rothschild (1930: 67- 
68) reported the incubation period for the Sarus Crane, Grus a.antigone, 
as 35 and 36 days. Mrs. Belle Benchley (letter) said it was 32 days, 
as did Fred Stark and R. H. Friedrich (letters). Blaauw (1897: 50) 
gave 30 days as the incubation period of Grus vipio while Hagenback 
(1940: 348-354) stated it was 30 to 32 days. Crandall (1945: 119) 
gave 36 days as the incubation period of the Wattled Crane, Bugeranus 
caranculata, and Plath (1943: 383) stated it as 33 days for the Stanley 
Crane, Anthropoides paradisea. 

Incubation is performed by both adults. Starting before sundown 
on April 24, 1946, I watched a pair of cranes at nest number 14 in the 
Baker Sanctuary. One parent remained on the nest from before sun- 
down until the next morning. John Stophlet and I watched them all 
through the next day, April 25, and the following notes were taken: 


6:28 a.m. Cranes called in various parts of marsh. The two birds at the nest 
called in unison, one standing right on nest; other approaching on foot. The one 
approaching displayed tertials high over his rump. 

6:31a.m. Parents changed places at nest. Female who had been incubating all 
night, flew a short distance and started feeding in marsh along creek about 125 meters 
from nest. The male had roosted in open marsh about 100 meters southeast of nest. 
We were hidden about 203 meters to the northeast. 

6:54a.m. Male spent one minute turning eggs. 

12:10 p.m. Crane came in and landed along edge of woods about 500 meters from 
nest. 
12:30 p.m. The crane now flew along tamaracks and landed about 100 meters 
from nest. 

12:45 p.m. Male turned eggs, looking around several times. 

12:55p.m. He left nest and the two fed near by, and at 1:00 p. m. both flew across 
creek about 500 meters from nest to feed. 

1:20 p.m. The two cranes flew from the stream area. One landed at nest; other 
flew south. 

3:10 p.m. Cranes changed places at nest. The bird leaving nest went west on 
foot to feed in marsh. 

4:23, 4:50 and 7:40 p. m. The incubating crane turned the eggs, the last time 
almost in dark. This one crane was still incubating the eggs the next morning at 
7 a. m., a period of 15 hours and 50 minutes of continuous incubation. 


Thus, during 36 hours’ incubation: the female incubated the night 
of April 24-25 until 6:31 a. m.; the male from 6:31 a. m. until 12:55 
p. m. (6 hours and 24 minutes); the eggs were not incubated between 
12:55 and 1:20 p. m. (25 minutes); probably the male returned to 
incubate from 1:20 p. m. until 3:10 p. m. (110 minutes); the female 


§ 


Tue VOL. 67 


(Top) Apuit SANDHILL CRANE AT Nest, Barry Co., MicHIGAN, May 10, 1942. 

(Middle) Nest oF SANDHILL CRANE, MApE or CatraiLts. Nest No. 4, BAKER 
SANCTUARY, MICHIGAN, APRIL 21, 1935. 

(Bottom) YouNnG SANDHILL CRANES, LESS THAN 48 Hours OLb. Nest No. 2, 
BAKER SANCTUARY, MICHIGAN, May 15, 1932. 
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then incubated from 3:10 p. m., April 25, until after 7 a. m., April 26 
(15 hours and 50 minutes). 

One pair of cranes nested in the northern portion of the:marsh (ap- 
parently the same pair) from 1945 through 1948. They had two in- 
fertile eggs in 1945, one egg in 1946, none in 1947, and one in 1948. 

When first hatched the downy, young Sandhill Crane is wet and 
bedraggled, but in a very few hours the down becomes very fluffy. 
The bird also becomes much stronger. It requires about 24 hours 
before it does much walking around. The down is darker than 
‘Tawny’ at first. The back, crown and occiput are ‘Burnt Sienna,’ the 
central back and rump ‘Chestnut,’ and the wings about the same. 
Underneath is a mixture of ‘Tawny’ and gray. The sides more nearly 
approached “Tawny.’ When a few weeks old, the young crane be- 
comes lighter tawny in color. The eye is dark brown at hatching. 
The legs are larger the first day than the second day when they become 
stronger. The first day they are flesh-colored, becoming darker 
colored the next day. The bill is similarly flesh-colored the first day, 
with a prominent, white egg-tooth near the front part of the upper 
mandible. 

Usually, if not disturbed the adults remain near or at the nest until 
the young are about 48 hours old. Then, the parents slowly lead the 
young toward dry land where they feed during the coming weeks. 
Young are expert swimmers and often have to swim after leaving the 
nest. 

On June 11, 1939, we found two young, about a month old, feeding 
with their parents where the marsh was completely dry and had been 
recently burned. They immediately hid in the tall sedges while the 
parents circled overhead calling loudly. I found two newly hatched 
young at nest number 11 on May 6, 1945. Edward M. Brigham, Jr. 
and William Dyer found them two weeks later, May 20, 1945, about 
half a mile to the south. They were far up on a pastured field about 
125 meters from the marsh and made no attempt to get away. 

Later in the summer I have watched the parents with young learning 
to fly, usually in the drier portion of the marsh. Young Sandhill 
Cranes in Michigan learn to fly when about 79 to 80 days of age. They 
remain with their parents during this entire period. In the fall the 
family groups of two, three or four can be found along the fields 
bordering the marsh, feeding only a short distance from the original 
nest site. 

These flocks are still present in September, but during late Septem- 
ber or October these family groups often assemble in larger flocks, 
from five to 16 at the Baker Sanctuary. They feed together in the 
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grain fields and pastured meadows near the marsh and one-half to 
three miles from their roosting place. They roost in shallow water in 
the sedge, grass and rush-grown areas and fly at daybreak to the feed- 
ing areas. Here they remain until mid-morning when they return to 
the marsh to rest, preen, and drink. Drinking water is an essential in 
crane management. During the afternoon they again proceed to the 
feeding area and usually return to the roosting area at sundown. 
When arriving and departing from the roosting area they usually bugle 
considerably but, unless disturbed, they become very quiet on the 
feeding areas. 

With the coming freezing temperatures they disappear. There are 
only two winter records for southern Michigan, and one of these was 
apparently a crippled bird. The other was of two cranes observed by 
Dr. and Mrs. F. N. Hamerstrom, Jr. in Livingston County, December 
15, 1946, but the autumn was an unusually warm one with few frosts. 


SUMMARY 


The Sandhill Crane was studied on the Bernard W. Baker Sanctuary 
area from 1930 through 1948. The area was established as a sanctuary 
during 1941 and consists of 571 acres, part of the 1,000 acre marsh 1 
Convis township, Calhoun county, Michigan. Much of the area al- 
ways has some shallow water over it, slightly alkaline with a pH of 
about 7.6. The area consists of several irregular marshy arms ex- 
tending between wooded ridges, tamarack peninsulas and ash-maple 
bottomland. 

The open marshy area was used by the cranes for nesting, roosting, 
and occasionally for feeding. Nearby fields were used for feeding 
areas. Cranes show strong territorial defense. The number of cranes 
observed, listed in Table 1, showed peaks in 1930, 1939, 1940, 1941, 
1943, 1944, 1946 and 1948 with 1.13, 0.79, 0.94, 0.89, 0.79, 1.2, 0.77, 
and 1.25 birds observed per hour. During 1937 and 1938, only 0.07 
and 0.12 cranes were seen per hour of observation. During 1,403 
hours (1930 to 1948 inclusive) 873 cranes were counted (0.62 per hour). 
Average time of arrival was March 18 (earliest, March 7); latest de- 
parture in fall, November 25 (average, October 29). Numbers in the 
spring varied between two and 12 (average, 5.16); fall numbers be- 
tween five and 16 (average, 8.2). 

Nineteen sets of eggs contained two eggs, averaging in measurements 
92.97 by 59.68 millimeters. Eleven eggs averaged 169.6 grams in 
weight. Nine downy young varied between 98.5 and 133.5 grams, 
averaging 109.8 grams in weight. Incubation apparently lasted about 
29 or 30 days and was performed -by both adults. The female incu- 
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bated for 15 hours and 50 minutes at one time, and the male for six 
hours and 24 minutes in one sitting. Eggs were left unattended for 
25 minutes during 24 hours of observation. Young remained at the 
nest for about 48 hours. Adults then led them slowly to higher ground. 
Young cranes learned to fly when about 70 to 80 days of age but 
were watched over diligently by the parents until all birds departed in 
the fall. Late in the fall before their departure the family groups in 
the marsh assembled when ice began to form and to remain on the 
water. In the fall, feeding took place on grain fields from one-half to 
three miles from the roosting area. Cranes roosted in shallow water 
at night, going to roost at sundown and leaving at sunrise. In the 
spring, adults drive their past season’s young away from them. 
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WEATHER AND SPRING MIGRATION 
BY GEORGE G. WILLIAMS 


Many ornithologists tend to ignore and to belittle the réle of 
weather in bird migrations. Thus, Wetmore (1927) remarked that 
“weather conditions have little if anything to do with the migrations 
of birds”; and Lincoln (1939) wrote: ‘‘While it is true that there are 
important general relationships between migration and climate, it 
may also be said that the state of the weather at any certain point 
has little if anything to do with the times of arrival of migratory birds 
at that point.” 

One of the few articles showing an awareness of the direct effects of 
weather on migration is by Captain Neil T. McMillan, of Eastern 
Air Lines, which was published originally in ‘Bird-Lore’ (1938) and 
republished the next year in the ‘Annual Report of the Smithsonian 
Institution.’ But even this stimulating article deserves re-examina- 
tion, and the entire problem, like so much else customarily taken for 
granted in bird migration, needs to be re-studied. 


HEIGHT OF MIGRATION 


Captain McMillan and a few other writers believe that migrants 
habitually fly at tremendous heights. The birds are said to take 
advantage of favorable currents assumed to exist in the upper air. 
However, Wetmore (1927) summarized the experience of aviators 
flying in the First World War: “It is exceptional in flying to meet with 
birds above an altitude of 5000 feet, and the bulk of migration is per- 
formed below a height of 3000 feet from the earth.” According to 
recent newspaper dispatches, investigations by the United States 
Civil Aeronautics Administration have shown that more than two- 
thirds of all collisions between birds and airplanes occur below 2000 
feet, and virtually none above 6000 feet. 

For meteorological reasons alone birds might be expected to avoid 
high-level flying: (1) the temperature of the air normally decreases by 
at least 3.5° F. for every thousand feet of altitude. Therefore, birds 
flying north with the warm weather in spring would place themselves 
in cold weather by ascending much more than 3000 feet; (2) in North 
America the winds of high altitudes tend to shift from the south to the 
west, or even northwest, in spring. These winds would not only be 
of little benefit to migrants bound north, but might actually impede 
their flight or carry those birds traveling along the Atlantic flyway 
far out over the sea; (3) winds at very high altitudes are usually much 
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stronger than those lower down, and birds, especially night migrants, 
do not generally fly in strong winds. 


LANDING AT NIGHT 


A good deal has been written about the physiological, seasonal, 
diurnal, and even meteorological factors influencing the beginning of a 
migratory flight, but the problem of landing has been ignored. Yet 
this problem, for a bird migrating through darkness hundreds or 
thousands of feet above the earth, is obviously vital. Therefore, the 
question arises—Can night migrants over land areas always see well 
enough in the darkness to land safely whenever they wish? 

We can never know, except from indirect evidence, how well any 
bird can see, but some of this indirect evidence follows: 

A. Domestic fowls and most caged wild birds, when disturbed on 
a dark night, flutter about and blunder into objects that they would 
avoid in the daytime. Apparently they do not see well in darkness. 

B. After spring thunderstorms at night, birds are not infrequently 
found dead on the ground the next day (Glass and Peterson, 1946). 
Sometimes hail may have killed the birds (Gates, 1933), but more 
often there was no hail. Apparently the death of the birds resulted 
from one of the following circumstances: (1) the rain drove them close 
to earth where they plunged blindly and fatally against some tree or 
building; or (2) they sought to make a crash landing in order to escape 
the storm and “‘cracked up”’ in the darkness; or (3) unwilling to land, 
they flew on through the storm till they dropped dead of exhaustion. 
This last explanation, however, seems the least plausible; birds would 
probably drop to earth before dying of exhaustion, at least they have 
been observed countless times dropping exhausted into the sea, and 
yet being quite thoroughly alive (Buckley, 1945; Dufresne, 1947). I 
have never examined a bird found dead after a thunderstorm at night 
without finding injuries suggestive of a collision. Moreover, I have 
never found, or heard of, any dead birds on the ground after a simple 
thunderstorm in the daytime. We may conclude, then, that many 
migrants have difficulty in seeing how to land safely on dark nights. 

C. In the sensational Lapland Longspur disaster of 1904, the 
migrants, having launched themselves on a night flight, were over- 
taken by a wet snowstorm while they were aloft. The next morning 
many living and many dead birds were found on the ground. ‘There 
were still many live longspurs a week after the diaster, with broken 
legs and wings and various other injuries . . . Doctor Lowe, the 
village doctor, examined many dead longspurs and found fractured 
and indented skulls . . . broken necks, wings and legs and ruptured 
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lungs and intestines” (‘Terres, 1948). In other words, the longspurs 
had evidently collided with the ground, or some other solid object, in 
trying to land. Presumably, they had attempted or had been com- 
pelled by sodden wings to seek refuge on the ground, had been unable 
to see how to land safely in the darkness, and had cracked up. 

Scores of such examples might be cited, but they would all point to 
the same conclusion—that most species migrating on dark nights 
cannot land safely in the darkness. 

From this conclusion we may draw the following inference—once 
the typical migrant has launched himself on a migratory flight, high 
up in the darkness, he must stay aloft till the coming of dawn or the 
rising of the moon affords him enough light to land. If sudden bad 
weather catches him aloft in the darkness, he can do nothing but 
endure it, run before it, risk dashing himself against the unseen earth 
below him, or take the even greater risk of dropping blindly into 
water or mud in a place without shelter and with nocturnal enemies. 


Tai, WINDS 


In the article already mentioned, Captain McMillan declares flatly 
that “It is the air that goes places and the birds go with it,” but this 
seems to be an aviator’s habitual enthusiasm for his element; the 
observations of other ornithologists do not bear him out. 

Almost everyone has seen hawks, swallows, or other day migrants 
pressing forward in the face of opposing winds; Sutton (1945) records 
them flying into the teeth of a hurricane. In the last three years I 
have made many telescopic observations of birds flying across the 
moon's face and have noticed that four or five successive birds crossing 
in as many minutes may be traveling in four or five different directions. 
All of them could not possibly be traveling with a tail wind. Further- 
more, though some of the night migrants in the Houston-Galveston 
region fly north or northwest in spring, the vast majority of them 
travel northeast or north-northeast. Yet, the prevailing spring winds 
of the area are from the south and southeast. Moreover, the birds 
normally continue their predominantly northeasterly direction no 
matter what the wind direction may be at any particular hour. 

It may happen, of course, that a spring migrant may fly with a tail 
wind, but this is only a coincidence. In general, birds depend upon 
their wings, not the wind, to get them places. 


StTrRonG WINDS 


Day migrants sometimes travel when a strong wind is blowing, but 
I have repeatedly observed, by means of the telescope, that night 
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migration ceases completely in spring when a strong wind is blowing. 
Even when the wind is from the southern quadrant, virtually no birds 
ride with it if itis strong. Knowing that migrants must have difficulty 
in landing on dark nights, we can understand their reluctance to travel 
with strong winds, even when the winds are going their way. A bird 
flying through the darkness and not being able to land until dawn 
might be carried by a strong wind far beyond its intended destination; 
or if the wind shifted slightly, it might be borne many miles off course, 
or even far out to sea, before morning. Strong winds coming up sud- 
denly while migrants are aloft in the darkness and unable to land 
must be considered one of the chief hazards of migration. 


‘TEMPERATURE 


The trend of modern ornithology away from the old anthropo- 
morphic interpretation of bird behavior is wholly admirable. On the 
other hand, the simplified mechanistic point of view sometimes 
violates common sense. For example, Terres (loc. cit.) said that the 
longspurs were driven forward against the storm by an irresistible 
migratory urge, ‘‘cold and mechanical, as implacable as death . . .” 
There was ‘‘no desire to run before the storm. In the fierce drive of 
migration there is no reason, and the wild heart had become the 
slave of the mysterious will.’’ One has only to look out at one’s own 
chicken yard, when a sudden thunderstorm comes up, to see birds 
“run before the storm.’ The same is true of Mockingbirds feeding 
on the lawn and sparrows in the street. In the Gulf Coast region of 
the United States in spring there is never a passing cold front, or even 
thunderstorm, that does not precipitate a multitude of migrants that 
remain hopping about trees and bushes until the weather has bettered. 
The migratory urge in these birds is not “cold and mechanical, as 
implacable as death.” 

To be sure, increasing day-lengths, gonadal development, and an 
innate migratory habit affect migrations, but weather conditions 
affect them too. Of course, there are calendar limits within which 
each species advances into any region in spring, but these limits may 
be flexible by as much as three or four weeks. 

We may understand why these limits are flexible by examining 
specific migratory data. 

A. March of 1945 was incredibly warm over the entire United 
States east of the Rockies; in the northeastern part of the country it 
was the warmest March in more than 150 years. Reference to 
‘Audubon Field Notes’ (1945) covering that spring shows the effect of 
this warm weather on migration. From Boston, Griscom (p. 29) 
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reported: ‘The early April migrants [7. ¢., those normally expected 
early in April] appeared in some numbers on dates without precedent in 
history . . . Even a few stragglers of species normally arriving in 
May were reported.” From New York, Nichols (p. 31) reported: 
“Those birds which normally arrive prior to the middle of April were 
present this year about ten days earlier than average.” From Toledo, 
Mayfield (p. 34) reported a series of arrivals that were ‘‘significantly 
early” and “earliest on record.””’ From Evanston, Illinois, Smith and 
DuMont (p. 35) reported: ‘‘Practically all waterfowl arrived from one 
to two weeks early”; and they mention other species arriving remark- 
ably early. From Houston, Williams (p. 40) reported: ‘‘Nearly all 
the birds due in March showed up from a week to a month early.” 

B. On the other hand, in that same spring of 1945, the last two 
weeks of April and the first two of May were abnormally cold. Gris- 
com reported two-thirds of the birds due in the April period as being 
“exceptionally late,”’ and the entire migration “decidedly late by May 
10.” Mayfield reported: “After the middle of April almost every 
arrival was late.’”’ Smith and DuMont reported: “With May and 
March reversed, early migrants arrived earlier and the late ones later, 
with all observers reporting extreme dates.’’ From Jefferson City, 
Missouri, Cunningham (p. 37) reported: ‘‘Warm weather early in the 
season seemed to speed up the northward movement of early migrants, 
while cool, wet weather in May retarded the movements of later 
migrants.” 

C. Following the lead of the late Wells W. Cooke, modern writers 
have had much to say about the correlation of spring arrival dates 
with average temperatures. But a cursory examination of ‘Audubon 
Field Notes’ for any spring would show that, in North America, the 
spring migrations in general proceed in a series of spurts or rushes 
correlated with maximum temperatures. Table 1 shows how plateaus 
of high temperatures for the spring of 1944 were almost invariably 
accompanied by waves of spring arrivals in Minnesota. The only 
reason the spring of 1944 in Minnesota was selected, instead of some 
other spring somewhere else, was that more distinct waves occurred 
there in a short time than is usually the case. 

It will be noted from the table that, with one exception, every 
distinct plateau of temperature is associated with bird waves, and that 
no waves occurred except in conjunction with distinct plateaus. The 
exception is the May 7 to 10 period. A huge rain in that period, with 
_ tremendous floods in Minneapolis, is doubtless responsible for the 
lack of migrants, and of observers outdoors to see them. 

The conclusion we may draw from these few examples, as well as 
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TABLE 1 


CORRELATION OF RELATIVELY HiGH TEMPERATURES WITH WAVES 
or SPRING ARRIVALS IN Minnesota, 1944. 


April 1—27° April 16—33° 


Temperatures are daily maxima for Minneapolis 
Asterisks indicate waves of birds 


from many additional data for which there is no room here, is that 
the advance or retardation of migrants in spring is influenced by 
temperature on a day-to-day basis. This conclusion is at variance 
with the opinions of those many ornithologists who stress average 
calendar dates, average seasonal temperatures, or even average daily 


temperatures as controlling factors; but, I do not believe that the 
facts normally substantiate these opinions. In any event, and this 
is my main point here, we must conclude that, under certain circum- 
stances at least, most birds may and do adjust their daily migratory 
behavior to daily conditions of temperature. 


REVERSE MIGRATION 


I have tried to show that spring migrants may advance or halt 
their journeys according to daily conditions of temperature, but do 
they ever retreat in spring before an advancing cold front? Here are 
some facts that may help us answer the question: 

A. Atabout 5 p. m. on March 10, 1948, near Houston, Texas, I saw 
several large flocks of curlews (probably Hudsonian) flying rapidly 
south-southeast. Two hours later, a very severe and unseasonable 
cold front struck Houston from the north-northwest and brought 
freezing weather the next day. It would seem that the curlews had 
been retreating before the advancing cold front. 

B. I was fortunate enough to be studying migrations through a 
telescope in Houston on the night of May 1, 1947, when a mild cold 
front arrived in the region. When observations commenced at 7:50 
that evening, what little wind there was, was southerly. Yet I noted 
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that a good many birds were heading west or southwest. At 8:30 
light, scattered clouds began to pass, going south, though the wind at 
the surface remained southerly. At 9:30, a brisk north wind struck 
and from that time until observations ceased at 11:10 p. m., over half 
the birds seen were flying fast toward the west or southwest. Pre- 
sumably the birds, which normally would have been heading north or 
northeast at that time of year, were retreating before the cold front. 

C. In the early spring of 1934, I heard geese flying north over my 
home in Houston at about 8:30 on a warm, clear evening. Then, at 
about 11:30 p. m. I heard geese flying south through the cloudy weather 
that had developed. At about 1 a. m. a cold front struck, bringing 
a stiff north wind and lower temperature. ‘There seems no doubt 
that here, too, was a retreat before cold weather. 

It is just possible that some birds may be able to foresee bad weather 
under some conditions, and may retreat before cold weather actually 
arrives. This is a ticklish question that I do not wish to insist on too 
much, but there is some evidence for it, and it needs to be investigated 
further. Two examples follow: 

D. Lewis (1938) was the first to call attention in print to a south- 
ward migration in spring of many species on Pelee Island, Lake Erie. 
At the annual meeting of the Wilson Ornithological Club, November 
29, 1947, Mr. W. W. H. Gunn, of the University of Toronto, read a 
paper on ‘‘Reverse Migration over Lake Erie”’ in which he pointed out 
that reverse migrations in spring in the region mentioned are quite 
common. Gunn’s paper referred to the weather only in general 
terms, and Lewis’s paper described the weather on the day of the 
reverse migration (May 12, 1937) as balmy, with southerly winds. 
On the next day after Lewis made his observation, however, the entire 
region several hundred miles north of Lake Erie was in the grip of a 
severe and unseasonable blizzard. Perhaps a low-pressure area that 
had passed through the region the previous day had warned the birds 
of what was coming. The birds retreating southward would have 
struck the north shore of Lake Erie, would have been reluctant to 
cross the water, would have followed the shore southwestward into 
the funnei of Pelee Peninsula (Gunn’s theory), and then would have 
crossed the lake eventually, after all. Future investigations of the 
Pelee phenomenon should include information about the weather 
subsequent to observations. 

E. In late afternoon on March 22, 1947, in Houston I saw several 
large flocks of Ring-billed Gulls, Larus delawarensis, many Bank 
Swallows, Riparia riparia, and a few Chimney Swifts, Chaetura 
pelagica, and Purple Martins, Progne subis, migrating southeastward 
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into a brisk and warm southeast wind. The first warm wave of the 
spring had surged up from the south a day or two previously, had 
occupied all the Gulf States, and had ascended the Plains States as far 
as northern Nebraska. At the same time, however, a cold front was 
just entering the northwest corner of the United States. But this 
cold frout did not reach Houston till about 40 hours after I had seen 
the birds migrating southeast. It is impossible that they could have 
gone northward, met the cold front, raced southward again and 
reached Houston that far ahead of the front. A more credible explana- 
tion is that the barometer was taking a rapid plunge only about 250 
miles northwest of Houston on March 22, and that the northward- 
migrating birds ran into this area of lowering pressure, sensed its 
warning, and retreated gulfward at once. 

Whether or not birds can ever foresee bad weather, there is enough 
evidence at hand to show that they are not always driven northward, 
ever northward, in spring by an undeviating and irresistible migratory 
urge. Faced by an advancing cold air-mass, spring. migrants may 
turn aside from their course, or reverse it. 


AIR-MASSES 


The concept of vast air-masses differing from one another in tem- 
perature, humidity, origin, and speed of movement, and reacting with 
one another as they flow here and there about the world, is funda- 
mental in modern meteorology. Whether these air-masses and their 
movements have any effect on bird migration is a problem that has 
been virtually ignored in American ornithology. ‘The present brief 
paper cannot begin to solve this problem, but it may suggest some of 
the possibilities inherent in the meteorological approach to studies of 
migration. 

Anyone may observe the almost “insidious” effects of a slowly 
moving air-mass by watching sky-writing. The great letters in the 
sky may not change their conformation, but within a few minutes they 
usually drift far away from their original position. In the same way, 
the position of a bird high over the earth could likewise be affected by 
the drift of the air-mass in which the bird happened to be flying, 
unless the bird were somehow able to keep a direct course despite the 
drift of the air-mass. 

Just how birds manage to keep on course is a matter about which 
thousands of pages have been written. To review these pages here 
is out of the question, but the general conclusion of most students is 
that visibility of some sort is necessary for most birds, if they are to 
navigate successfully. Even the Yeagley theory (1947) of homing 
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and orientation requires, as Davis (1948) points out, that birds have 
visible landmarks to help them guide their flight. 

Consider what happens on a night when migrants are aloft. If 
there is a moon, or even clear starlight, or some faint afterglow from 
the sunset or pre-glow from the dawn, the birds may be able to see 
the earth below them. They will certainly be able, as any aviator 
will testify, to make out shorelines and large rivers, and may be able, 
according to some theories, to navigate by reference to the moon or 
other heavenly bodies. However, suppose the sky becomes overcast 
quite quickly, as often happens at the edge of an advancing weather 
front, and the earth below and the sky above are blotted from view. 
What course will the birds then take? 

If it is true, as stated above, that visibility is necessary for successful 
navigation, birds flying through the darkness under an overcast sky 
will not be able to keep a direct compass-course. Being suspended in 
the ocean of moving air, they will not even know whether, or which 
way, this ocean is moving, unless they have visible guide-points to 
help them. A flying bird is, as McMillan (1938) pointed out, ‘‘essen- 
tially a part of the wind . . . Even if he rides a hurricane spinning at 
well over a hundred miles an hour, the bird will feel not an ounce more 
pressure or have a single feather ruffled.” 

Accordingly, if the air-mass in which migrants are flying on a dark 
and overcast night should shift its direction, the birds would be una- 
ware of the shift. Unconsciously they would change the absolute 
compass-direction of their own flight. Thus, if a bird were flying 
northeast on a dark night and the air-mass in which he was flying 
changed its direction from south to northwest, the absolute compass- 
direction of the bird’s flight would change to east or, depending on the 
relative speeds of bird and wind, to east-northeast or east-southeast. 

Suppose birds migrating at night under an overcast sky met a cold 
front moving in a different direction from their flight, and perhaps 
bringing with it rain or snow or temperature low enough to discourage 
migration. The birds would be caught in a dilemma; they could not 
see how to land safely on the earth below them, and yet they could 
not continue flying with sodden wings through rain or snow, or they 
might not want to push on in the face of steadily dropping tempera- 
tures. The only thing left for them would be to run before the wind, 
or with it, and try to out-distance its approaching bad weather. 
Before morning came, and the birds could see how to land, or before a 
region of milder temperature was reached, the birds might have 
retreated hundreds of miles off-course. 

In short, the entire pattern of migration might be drastically altered 
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by the movements of air-masses. All that would be required for such 
drastic alteration would be an overcast sky and a shift in the wind’s 
direction, particularly if the shift were accompanied by rain, snow, or 
sharply falling temperatures. Since meteorological conditions such 
as these are the almost invariable accompaniments of cold fronts, and 
since cold fronts normally sweep across the United States once or 
twice a week throughout each spring, finding illustrative examples of 
the way the principle works is easy. The following examples are no 
better or worse than dozens of others that could be listed: 


FicurE 1. Map to show how advancing cold front (April 24-26, 1947) with 
extraordinary sweep of northeast winds brought Black-poll and Cape May Warblers 
to Texas coast. Heavy black lines indicate position of cold front on successive days; 
arrows show wind direction. 


A. Two rare warblers in Texas.—The Black-poll Warbler, Dendroica 
striata, and the Cape May Warbler, Dendroica tigrina, normally 
migrate in spring through the eastern United States, and are extremely 
rare along the Texas coast. On April 27, 1947, however, J. M. Heiser 
and I saw two black-polls on Galveston Island, and other observers 
saw two more on the same date on the western shore of Galveston Bay. 
Furthermore, on this same date Mrs. Hagar saw a Cape May Warbler 
at Rockport, Texas, about 180 miles down the coast from Galveston. 
Until this time I had never seen a Black-poll Warbler on the Texas 
coast, and McKay (near the head of Galveston Bay) had seen it only 
once. Neither McKay nor I have ever seen a Cape May Warbler, 
and Mrs. Hagar has seen it only one other time. 

What caused the presence of rare warblers on April 27, 1947? 
Weather maps afford an answer. On April 23 and 24, there had been 
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summer temperatures as far north as New York, Pennsylvania, and 
Ohio, with southerly winds extending all the way from Florida. 
This was perfect weather for migration in the eastern United States, 
but on the night of April 24-25 a cold front crept across the states 
mentioned and brought freezing temperatures, snow, and cold rain. 


FicurE 2. Map to show the advance of two cold fronts (solid lines, April 25-30, 
1946; broken lines, April 29-May 4) that brought many western species to the 
Texas coast. 


At the same time a northeast wind began blowing. The rain and cold 
pushed down across all the southern states on April 25 and 26, and 
the northeast wind continued blowing through the southern states on 
the 26th, and through Texas till the 27th (Fig. 1). This was very 
unusual weather; cold winds usually come into Texas in spring from 
the north or northwest, not from the northeast. This was the only 
time between April 15 and May 30, 1947 (the migration season) 
when this sort of weather prevailed. It seems probable that the 
Black-poll and Cape May Warblers had been migrating through the 
northeastern part of the country, had met the cold front with its bad 
weather and obscured sky, had retreated from it in the night, and had 
been borne down into Texas by the northeast winds. 

B. An invasion of western birds—On April 25, 1946, a series of 
cold fronts started moving east from the Pacific coast (Fig. 2). The 
first of them entered Texas from the northwest on April 28. It was 
almost immediately overtaken by another cold front from a more 
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westerly direction; the combined fronts reached the Texas coast on 
the afternoon of May 3 and were followed by northerly squalls till 
May 5. ‘There were rains, cloudy skies, and falling temperatures 
throughout the period. 

As these fronts approached and arrived, a truly remarkable number 
of western species showed up along the lower Texas coast. They 
included, at Corpus Christi: the Ash-throated Flycatcher, Mytarchus 
cinerascens, and Rufous-crowned Sparrow, Aimophila ruficeps, on 
April 30; Beardless Flycatcher, Camptostoma i. imberbe, Western Fly- 
catcher, Empidonax difficilis, and Virginia’s Warbler, Vermivora vir- 
giniae, on May 1; Rufous Hummingbird, Selasphorus rufus, on May 2; 
the rare Lucifer Hummingbird, Calothorax lucifer, on May 3; Broad- 
tailed Hummingbird, Selasphorus platycercus, and Violet-green Swal- 
low, Tachycineta thalassina, on May 5; and at Rockport, on a bay 
25 miles north of Corpus Christi, White-tailed Kite, Elanus leucurus, 
White-throated Swift, Aéronautes saxatalis, and Hepatic Tanager, 
Piranga flava,on May 5. Fred M. Packard tells me that he is positive 
he saw a Bohemian Waxwing near Corpus Christi on May 5; though 
at first glance the record seems incredible, the presence of this north- 
western bird here with all the other western birds at this time seems 
quite natural. 

C. Green-tailed towhee in Massachusetts—Though this paper is 
primarily concerned with spring migration, the presence of a Green- 
‘tailed Towhee, Chlorura chlorura, at Northampton, Massachusetts, 
on December 31, 1946 (Eliot, 1948) tempts an explanation. This 
particular bird was seen by hundreds of New England observers, and 
even had its picture in ‘The Auk.’ On December 27 to 29, 1946, 
occurred a vast, almost continent-wide phenomenon of weather that 
the U. S. Weather Bureau considered remarkable enough to deserve a 
series of special studies in its weather maps. What happened is sug- 
gested in Figure 3. A low-pressure area, with a pronounced cold 
front extending southward from it, developed in the central plains 
states on December 27, and moved eastward, southward, and even 
westward. Winds of a force up to 35 miles per hour rotated about the 
area. At the same time, squalls developed along the cold front, 
and the temperature dropped steeply behind it. On the morning of 
December 29, southern Texas was as cold as northern Pennsylvania 
and was growing colder but, ahead of the cold front, warm southwest 
winds continued to blow steadily for three days. A bird caught 
ahead of the cold front, unable to turn westward or southwestward 
because of the cold, and confused by the rain, squalls, and cloudy 
skies, would almost certainly have surrendered to the southwest 
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winds and moved northeast. This is undoubtedly what happened 
to the Green-tailed Towhee. 


Ficurg 3. Map to show the unusual weather conditions (December 27-30, 1946) 
that brought a Green-tailed Towhee to New England. Broken line indicates the 
freeze-line of the morning of December 29. 


SUMMARY 


Birds flying at night may become pawns of the weather. They 
may advance, retreat, or veer off at an angle from the direct course; 
they may be borne far off-course by moving air-masses catching them 
aloft on dark nights; they may flee for hundreds of miles before an 
advancing cold front, and they may reach, or be borne to, unaccus- 
tomed places before dawn comes and they can see how to land, or are 
safe from inclement weather. Considering the frequency of advancing 
cold fronts in spring, it is likely that most spring migratory flights do 
not proceed in a direct south-north line, or in any straight line; there 
are probably few spring seasons in which most birds that breed in the 
northern United States or Canada do not have to alter their course at 
some time, retreat in the face of bad weather, suffer dissemination 
indiscriminately over the continent, seek refuge in unfamiliar areas, 
and return to their regular course along abnormal routes. 

If this conclusion is sound, several familiar ornithological methods 
and hypotheses are open to criticism: (1) the assumption that spring 
migrants invariably arrive from a southerly direction is unwarranted; 
the migrants may arrive from a northerly direction, or any other; 
(2) the belief that forces dependent upon day-lengths, gonadal devel- 
opment, and inherited migratory habit drive migrants forward unde- 
viatingly toward a goal is not sound; (3) when a spring migrant 
“arrives in the midst of a snow storm,” or any other bad weather, he 
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has not necessarily been fighting his way obstinately into the bad 
weather; instead, he may have been retreating from it when it over- 
took him and forced him to seek refuge on the ground; (4) the first 
arrival dates and the average arrival dates of a species in any region 
may tell very little about the schedule of the species, but only some- 
thing about the weather; (5) the drawing of isochronal lines across a 
map to indicate simultaneous arrival dates of a spring migrant, and 
then measuring the south—north distance between the lines in order to 
determine the bird’s migration speed, may have some significance, by 
the mere law of averages, if carried out over a great many springs, but 
it has no real significance if it involves only one or two seasons, for 
the migrant may not have traveled from south to north but from 
southwest to northeast, or on some other diagonal, and may have 
tacked and veered back and forth across even this diagonal; (6) the 
Yeagley theory, if I understand it, fails to explain how migrants can 
find their way back to their correct course and destination after being 
hurried hither and thither by the weather, sometimes hundreds of 
miles off-course, through a whole series of electromagnetic and gravi- 
tational gridworks. 
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BIRDS COLLECTED DURING CAPT. JAMES COOK’S 
LAST EXPEDITION (1776-1780) 


BY ERWIN STRESEMANN 


Capt. Cook’s three voyages of discovery not only resulted in an 
important increase of geographical knowledge, but they have also 
added considerably to the number of animals, and especially of birds, 
known to science, for each of them was accompanied by collecting 
naturalists. Those interested in the history of natural sciences are 
fairly well acquainted with the outcome of the second voyage (1772- 
1775), to the staff of which belonged one of the best naturalists of 
his day, Reinhold Forster. In addition, a pupil of the Archiater, Dr. 
Anders Sparrman, had been allowed to participate in it. The species 
of birds encountered during this second expedition are known from 
the writings of Forster and Sparrman, particularly from the former’s 
famous manuscript ‘Descriptio Animalium’” (1844) and from the 
unpublished colored figures which were drawn ad vivum by his son, 
George Forster, to illustrate the ‘‘Descriptio’’ and which are now in 
the British Museum (Natural History). 

It is far more difficult to gain a clear idea of the ornithological results 
of the third and last voyage because the records are scattered to such 
a degree that it is hard to assemble them. These include the writings 
of Lathe (1781-87), Pennant (1784-85), the official narrative of this 
voyage (1784), and a collection of unpublished figures drawn during 
the expedition by William Ellis, ‘‘assistant surgeon to both vessels,”’ 
which have been discussed by Sharpe (1906). 

I have aimed at reconstructing from these sources the bird collection 
which was made during Cook’s last expedition. The result may 
serve several purposes. To the historian it will demonstrate the 
importance of the collection for the development of zoogeographical . 
conceptions; the zoogeographer may learn from the tabulations how 
much, if at all, the composition of the avifauna has changed in the 
course of 170 years; and those concerned with the technicalities of 
nomenclature will be interested to see if all the birds of this collection 
have been identified correctly. 

During this voyage, which lasted from June 25, 1776, to August 27, 
1780, the task of naturalist had fallen to Capt. Cook’s surgeon, 
William Anderson, who had been a member of the second expedition, 
thereby gaining, as a companion of the Forsters, ample experience in 
matters of ornithology. This time he did not only collect birds with 
great enthusiasm but also kept a diary about the species he met with. 
Some of his notes have been included in the official report (1784); 
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all are contained in a small fascicle which, after the return of the ships, 
came into the possession of Sir Joseph Banks in whose library it has 
been studied by Latham. Later on it found its way, together with 
the Banksian library, into the British Museum (Natural History). 
Unfortunately, Anderson fell ill of consumption in 1777 and died 
August 1, 1778, on board the ‘Resolution,’ two years before the ships 
went home again. Other members of the staff continued the bird 
work. 

Almost all the islands and shores visited were at that time ornitho- 
logically unexplored, with the exception of New Zealand, the “Friendly 
Islands,’ Tahiti and Ulietea [Raiatea], where, a few years before, 
Forster and Sparrman had collected. It is not surprising, therefore, 
that most of the species collected proved to be new to science. 

The ornithological result of the third voyage consisted of a collection 
of at least 120 species, many of which were represented by a single 
specimen only. The sensation which it caused at that time was con- 
siderable. Only a few months had elapsed since the return of the 
‘Resolution’ and the ‘Discovery,’ when Georg Forster, in 1780, pub- 
lished the description of a Hawaiian species, Vestiaria coccinea, 
brought to Cassel by one of Cook’s sailors. ‘The majority of the birds 
found their way into the cabinets of Sir Ashton Lever (Museum 
Leverianum) and Sir Joseph Banks, where they were properly de- 
scribed by John Latham who published the novelties in his ‘General 
Synopsis of Birds’ (1781 to 1787). Latham’s types have mostly 
perished long ago, after having been transferred to other private 
museums (that of William Bullock, for example) and finally to some 
public ones. Only a few escaped destruction and are still preserved 
in the museums of Vienna, Leiden, Liverpool, and perhaps some other 
places, where they are ranked among subjects of great historical and 
scientific value. 

No less than 85 species have been named from this collection, 
mostly by Gmelin who translated Latham’s and Pennant’s English 
delineations into scientific Latin; of these, 70 names have proved 
valid, 11 not valid (because they were synonyms or preoccupied), 
and four have not yet been identified. 

Four species listed in the present article have become extinct in the 
meantime. They are: a sandpiper, Prosobonia leucoptera (J 3) from 
Eimeo and Tahiti; and three birds formerly inhabiting Hawaii, 
Drepanis pacifica (N 2), Moho nobilis (N 8), and Pennula sandwichensis 
(N 16). 

In the course of more than 100 years, systematists have endeavored 
again and again to interpret certain descriptions of Latham, which 
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were taken from birds of Cook’s last voyage. The number of ‘‘mys- 
terious” names has gradually decreased. Nevertheless, when I 
started to concern myself with these problematica, they still numbered 
about 28. One of the difficulties originates from the fact that the 
early collectors did not label their birds, at least not individually; 
this led to endless confusion of localities, and one cannot rely at all on 
the “patria” ascribed by Banks or Lever to their birds and copied 
from the museum labels by Latham. In a certain number of instances 
the correct locality is to be found in the lettering of Ellis’s drawings, 
published by Sharpe (1906), for the birds Ellis had drawn from life 
were almost invariably the very specimens the skins of which were 
afterwards investigated by Latham. Ellis seems to have put the 
locality on the drawing at once, usually adding the year. His locali- 
ties are, therefore, the right ones in each case. “It is tolerably certain 
that all the artists who accompanied Capt. Cook’s voyages, Parkinson, 
George Forster, and Ellis, were in the habit of drawing an outline, 
sometimes coloring bill and feet from the freshly shot bird, but much 
of the coloring was left to be filled in at home from the actual speci- 
mens” (Sharpe, 1906: 173). 

There are, however, quite a number among Latham’s new species 
with obviously wrong localities that were not figured by Ellis. In 
such cases, a considerable variety of possibilities has to be taken into 
consideration, and one has to be familiar not only with the appearance 
of the birds inhabiting all the many places visited by Cook’s ships 
during the years 1776 to 1780, but also with the ornithology of the 
islands and shores stepped on by Forster during Cook’s second expe- 
dition. For, even though the confusion and interchange has, as a rule, 
been limited to places visited in the course of one single (the third or 
second) voyage, this is not invariably so. Vide, i., Platycercus cale- 
donicus (B 6) and Treron curvirostra (P 7). 

My efforts to unravel this tangle have not been in vain; 23 of the 28 
Gmelinian names which hitherto had remained a puzzle have, in my 
opinion, now become connected with their proper subject. 

Practical considerations induced me to make these researches the 
subjects of two separate articles, the dividing line between them being 
a geographical one. The birds collected during Capt. Cook’s last 
voyage in the North Pacific have been discussed in a separate paper 
(Stresemann, 1949). The present study is confined to all those birds 
which were taken south of the Tropic of Cancer. Some critical notes 
on Forster’s birds and a tabulated summary of both articles have 
been added. 

My thanks are due to Mr. J. D. Macdonald who kindly examined 
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several of Ellis’s drawings (17, 18, 64) in the library of the British 
Museum. It is owing to his help that certain identifications have 
finally been possible. 


List OF THE Birps ENCOUNTERED 


The quotation “Latham” refers to this author’s ‘General Synopsis 
of Birds.’ Species or subspecies set in small capitals have been named 
from the specimen (or one of the specimens) listed. Names with an 
asterisk are those that involve a change of the currently adopted 
nomenclature. 


A. Kerguelen Island = Island of Desolation = Christmas Harbour, 
December 25 to 30, 1776 


Kerguelen Island was visited during the Antarctic summer, and 
Anderson, the first naturalist to study its animal life, contributed an 
almost complete list of the regular breeding birds to Cook’s narrative 
(1: 86-88). Daption was met on its egg; Pachyptila desolata was 
found breeding in burrows which Anderson compares to those of 
rabbits. The two species of terns he mentions are Sterna vittata and 
Sterna virgata. 

1. Phalacrocorax verrucosus Cabanis.—Described by Anderson who 
mistook the young ones still covered by blackish down for a 
second species of shag. 

. Anas eatoni (Sharpe).—Described by Anderson. 

. Chionis minor Hartlaub.—Mentioned by Anderson and by 
Latham (III, 1: 269). Figured by Ellis, pl. 59. 

. Catarrhacta skua intercedens Mathews.—Mentioned by Ander- 
son and by Latham (III, 2: 387). 

. Larus dominicanus Lichtenstein.—Mentioned by Anderson. 

. STERNA viTTaTA Gmelin.—-Latham (III, 2: 359), ‘““Wreathed 
Tern: Christmas Island[!]’’. Figured by Ellis, pl. 54, “Island 
of Desolation.’’ Specimen in Coll. Banks > Sterna vittata 
Gmelin, 1789. 

. Sterna virgata Cabanis.—Latham (III, 2: 359), ‘Variety of the 
Wreathed Tern: Christmas Island{!].’’ 

. ? Diomedea chrysostoma Forster.—Mentioned by Anderson. 

. ? Phoebetria palpebrata (Forster).—Mentioned by Anderson. 

. Macronectes giganteus (Gmelin).—Mentioned by Anderson and 
by Latham (III, 2: 387). Figured by Ellis, pl. 39. 

. Daption capense (L.).—Mentioned by Anderson and by Latham 
(III, 2: 398). Specimen in Coll. Banks. 

. PACHYPTILA DESOLATA (Gmelin).—Latham (III, 2: 409), 
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“‘Brown-banded Petrel: Isle of Desolation.”” Specimen in Coll. 
Banks > Procellaria desolata Gmelin, 1789. 

13. ? Pelecanoides exsul Salvin.—Mentioned by Anderson. 

14. ? Oceanites oceanicus (Kuhl.)—Mentioned by Anderson. 

15. Pygoscelis papua taeniata (Peale).—Described by Anderson; 
mentioned by Latham (III, 2: 565). 

16. Eudyptes crestatus filhoi Hutton.—Described by Anderson; 
mentioned by Latham (III, 2: 561); figured by Ellis, pl. 45. 

17. Aptenodytes patagonicus hallii Mathews.—Described by Ander- 
son; mentioned by Latham (III, 2: 564); figured by Ellis, pl. 46. 


B. Adventure Bay, Tasmania, January 26 to 30, 1777 


Adventure Bay, projecting into Bruny Island, had been discovered 
in March, 1773, during Cook’s second expedition by the ‘Adventure’ 
under the command of Capt. T. Furneaux [Fourneaux]. ‘Two species 
of birds found there were passed on to Forster when both ships met 
again in New Zealand: a golden-crested penguin, probably Eudyptes 
pachyrhynchus, and two white goshawks, the types of Accipiter novae- 
hollandiae (Gmelin ex Latham) [See: Forster, Descr. Anim. p. 99, and 
Mathews, Birds of Aust. I: 277, note]. None of these were observed 
by Anderson who has recorded (and mostly just mentioned in ‘Cook’s 
Voy.’ I: 109-110) the following birds: 

1. CORVUS AUSTRALIS AUSTRALIS Gmelin.*—‘‘Crows, nearly the 
same as ours in England”’ were listed by Anderson who appar- 
ently collected a specimen, for the description of the ‘‘South-Sea 
Raven’”’ by Latham (I, 1: 369, No. 2) from ‘‘the Friendly Islands 
> Corvus australis Gmelin (I, 1: 365, No. 21, 1788) is quite 
characteristic of the Tasmanian Raven. It reads as follows: 
“Length nineteen inches. Bill remarkably strong at the base, 
and much compressed at the sides; in length two inches and 
three quarters, and of a black colour: the plumage dull black: 
the feathers beneath the chin are of a remarkably loose texture: 
quills brownish black: tail eight inches long, and black: legs 
and claws also black.’’ Thus, the name Corvus australis, for- 
merly used in part by Gould, Gray, Sharpe and others, may be 
resuscitated, after having been discarded as ‘‘not identifiable’ 
since Ogilvie-Grant’s ‘Revision of the Australian Crows’ (Bull. 
Brit. Orn. Club, 29: 70-73, 1912). The name of the Australian 
species, hitherto called Corvus coronoides, will accordingly be- 
come Corvus australis; its races are C. australis australis Gmelin 
(= tasmanicus Mathews), C. australis coronoides Vigors and 
Horsfield, and C. australis perplexus Mathews. 
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2. PARDALOTUS STRIATUS (Gmelin).—Latham (Suppl. I: 188), 
“‘Striped-headed Manakin: Van Diemens Land,” locality from 
Anderson’s MS., supplementing the description by Latham (II, 
2: 526) > Pipra striata Gmelin, 1789. 

. MELIORNIS NOVAEHOLLANDIAE CANESCENS (Latham).—Latham 
(Suppl. I: 187), “Van Diemens Warbler,” description taken 
from Anderson’s MS.> Sylvia canescens Latham (Indian Orn., 
II: 533, 1790). 

. CORACINA NOVAEHOLLANDIAE (Gmelin).—Latham (II, 1: 37, 
No. 35), ‘‘New Holland Thrush: Adventure Bay.”’ Specimen 
in Coll. Banks. Figured by Ellis, pl. 78 > Turdus novae- 
hollandiae Gmelin, 1789. 

. MALuRUS CYANEUS (Ellis).—Motacilla cyanea Ellis (Narr., p. 
22, 1782). Figured by Ellis, pl. 137, ““Van Diemens Land.” 
Latham (II, 2: 501, no. 137), “Superb Warbler,” described from 
Anderson’s specimen in Mus. Lev. 

. PLATYCEREUS CALEDONICUS (Gmelin).—Latham (I, 1: 248, No. 
49), ‘Caledonian Parrot: New Caledonia [!].”. Specimen in 
Coll. Banks. Figures by Ellis, pl. 16, “Adventure Bay” > 
Psittacus caledonicus Gmelin, 1788. 

. ? Haliastur sphenurus (Vieillot).—‘‘Large brown hawks or 
eagles’’ mentioned by Anderson. 

. ? Phaps elegans (Temminck).—‘‘Large Pigeon” mentioned by 
Anderson. 

. ? Phalacrocorax carbo novaehollandiae Stephens.—“Shags”’ men- 
tioned by Anderson. 

. CHARADRIUS RUBRICOLLIS Gmelin.—Latham (III, 1: 212, No. 
19) ‘‘Red-necked Plover: Adventure Bay.” Figured by Ellis, 
pl. 67, > Charadrius rubricollis Gmelin, 1789. 

. Haematopus fuliginosus Gould.—Described by Anderson, 

.and 13. ? Larus novaehollandiae Stephens and Gabianus pacificus 
(Latham).—‘‘Several common and sea Gulls” mentioned by 
Anderson. 

. “Wild Ducks” mentioned by Anderson. 


C. Queen Charlotte's Sound, New Zealand, February 11 to 25, 1777 


This is a long, narrow inlet at the northeastern corner of South 
Island. During Cook’s second voyage exhaustive bird collecting was 
done there by Forster and Sparrman (1773 and 1774). Anderson 
did not succeed in adding any new species to the list of those which had 
been discovered by his predecessors, even though he seems to have 
shot a good many birds during his two weeks’ stay (see his list of 27 
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species in Cook’s ‘Voy. I,’ p. 150-151). Some of them were drawn by 
Ellis, and all those preserved have been mixed with Forster’s specimens 
in the Leverian and Banksian cabinets, the study material of Latham. 
The latter confounded the localities of two specimens of Cyanorham- 
phus, giving ‘“‘New Zealand” as the locality of the ‘‘Red-rumped 
Parrot”” which had been discovered by Forster in Tahiti, and ‘‘O- 
taheiti’’ as the locality of the ‘Pacific Parrot” which had been brought 
from New Zealand. 

The description of one of the specimens collected at Queen Char- 
lotte’s Sound by Anderson had remained a puzzle to all previous 
writers. It is Latham’s (I, 1: 34,* No. 7 c) “Oriental Hawk: flew on 
board a ship, near the coast of Japan.”” Specimen in Coll. Banks > 
Falco orientalis Gmelin (I, 1: 264, 1788). The bird described by 
Latham is a juvenile specimen of Falco novaeseelandiae Gmelin (I, 1: 
268, 1788) ex Latham (I, 1: 57, No. 38), ““New Zealand Falcon,’’ the 
locality being erroneous. The two names were published simulta- 
neously and have equal nomenclatorial standing according to Art. 28. 
As first revisor I choose F. novaeseelandiae for the New Zealand species, 
thereby preserving the accepted nomenclature. 


D. At Sea between New Zealand and Hervey Islands, about March, 
1777 
STERNA STRIATA Gmelin.—Latham (III, 2: 358), “Striated 
Tern,” description taken from Ellis fig. 57, “at Sea between 
New Zealand and Modieu”’ > Sterna striata Gmelin, 1789. 


E. Hervey Islands (Cook Group), April 2 to 6, 1777 
1. Eudynamis taitiensis (Sparrman).—Observed between April 4 
and 6 (Cook, Voy. I: 207). 
2. Phaethon rubricauda melanorhyncha (Gmelin).—Mentioned by 
Latham (III, 1: 621). 


F. Palmerston Island, April 13 to 17, 1777 
In ‘Cook’s Voy. I,’ p. 216, Anderson gives a picture of the bird life 
which he met there in company with Capt. Gore; many Frigate Birds 
and Tropic Birds, and two species of gannets, greatly outnumbered all 
the rest. 
1. Eudynamis taitiensis (Sparrman).—One or two specimens seen. 
2. Sula sula rubripes Gould.—Mentioned by Anderson. 
3. ? Sula leugocaster plotus (Forster).—Mentioned by Anderson. 
4. FREGATA MINOR PALMERSTONI (Gmelin).—Latham (III, 2: 592), 
“Palmerston Fregate Pelican: Palmerston Island.” Specimen 
in Coll. Banks>Pelecanus palmerstoni Gmelin, 1789. 
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5. Numenius tahitiensis (Gmelin).—T wo were shot by Capt. Gore. 

6. Heteroscelus incanus (Gmelin).—Mentioned by Latham (III, 1: 
154). 

7. Anous stolidus pileatus (Scopoli).—Figured by Ellis, pl. 53, 
“Palmerston Island.” 


G. The Friendly Islands = Tonga Islands, April 28 to July 15, 1777 


As a member of Cook’s second expedition, R. Forster was able to 
collect for three days (October 4 to 7, 1773) on Tonga-tabu, thereby 
discovering several new species of birds, among which were Foulehaio 
carunculatus and Vini australis. Anderson made the best of his 
opportunity to study the birds more closely. In ‘Cook’s Voy. I,’ pp. 
333-334, he gave a summary of what he encountered on the various 
islands of the Tonga group, describing several of the species in some 
detail. The ships anchored in the Haapai group April 28 to June 8, 
at Tonga tabu (= Tasman’s Amsterdam Island) June 9 to July 10, 
and at the island of Eua( = Tasman’s Middleburg I: ‘and) July 12 to 15. 

1. APLONIS TABUENSIS (Gmelin).—Latham (I, i: 164), “‘Tabuan 
Shrike.”” Specimen in Lev. Mus. Figured by Ellis, pl. 8, 
‘The Friendly Island’’ > Lanius tabuensis Gmelin, 1788. 

2. Foulehaio carunculatus (Gmelin).—Described by Anderson. 

3. LALAGE NATKA (Gmelin).*—Pennant (Arctic Zool., II: 239), 
“Natka Shrike: brought from Natka Sound in North Amer- 
ica[!]. Communicated to me by Mr. Latham” >Lanius Natka 
Gmelin (I, 1: 309, No. 50, 1788).—This is a clear description of 
an adult male of the Lalage from Tonga-tabu, recently named 
Lalage maculosa tabuensis by Mayr and Ripley (Amer. Mus. 
Nov., No. 116: 7, 1941). A female or immature specimen of the 
same species has formed the basis of Latham’s (II, 1: 38, No. 39) 
“Pacific Thrush: Friendly Islands” >Turdus pacificus Gmelin 
(I, 2: 813, No. 36, 1789). Mr. J. D. Macdonald, who kindly 
compared Ellis’s plate 18 with specimens of Lalage pacifica from 
the Friendly Islands, says (in litt, May 6, 1948) “It is a fair 
representation. Latham’s description, if applying to this bird, 
could be slightly improved. ‘‘Upperparts ash-coloured’’ would 
probably be more correctly—-‘‘dark slate with a slight brownish 
tint.’’ The slight brownish ‘‘stain’’ found on the underparts of 
some specimens is perhaps rather emphasized by Ellis in his 
drawing.” 

4. CLYTORHYNCHUS SEPTENTRIONALIS (Gmelin).—Latham (I, 1: 
165, No. 11), “Northern Shrike: brought from the northern 
parts of America [!] by the late voyagers.”” Specimen in Mus. 
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Lev. >Lanius septentrionalis Gmelin (I, 1: 306, No. 37, 1788). 
The description applies to Clytorhynchus vitiensis heinei (Finsch 
and Hartlaub, 1869) which was made known from specimens 
collected by E. Graeffe on Tonga-tabu (Journ. fiir Orn., 1870: 
127, 409). The Whitney Expedition obtained this species 
only on the central islands of the Tonga Group (Amer. Mus. 
Nov. No. 628: 14, 1933) but it must once have had a wider dis- 
tribution, for it was collected by Graeffe also on Tonga-tabu 
and on Vavao. 

. COLLOCALIA UNALASCHKENSIS (Gmelin).*—-Latham (II, 2: 571), 
“Aoonalashka Swallow: inhabits Aoonalashka[!],’"" Specimen 
in Mus. Lev. Mentioned by Anderson. Figured by Ellis, pl. 
96, ‘Friendly Islands’’ > Hirundo unalaschkensis Gmelin (I, 2: 
1025, 1789). This is the swiftlet hitherto known as Collocalia 
spodiopygia townsendi Oberholser, 1906. 

. HALCYON CHLORIS SACRA (Gmelin).—Latham (I, 2: 621, No. 
12), ‘Sacred Kingfisher: Otaheiti[!] “Specimen in Mus. Lev., 
now in Vienna Museum” (Pelzeln, 1873: 20)>Alcedo sacra 
Gmelin, 1789. 

. Eudynamis taitiensis (Sparrman).—Mentioned by Anderson. 

. VINI AUSTRALIS (Gmelin).—Latham (I, 1: 254, No. 58), ‘““Blue- 
crested Parrakeet: Sandwich Islands[!].’’ Specimen in Mus. 
Lev. Figured by Ellis, pl. 13, ‘Friendly Islands.’’ Described 
by Anderson in ‘Cook’s Voy.’ > Psittacus australis Gmelin, 1788. 

. Puycis souirarius (Suckow).—Latham (Suppl. I: 65), ‘‘Soli- 
tary Parrot: from Fidji, brought to Tongo-taboo,” ex Ander- 
son’s MS. Described by Anderson in ‘Cook’s Voy.’ > Psittacus 
solitarius Suckow, 1800. 

. PROSOPEIA TABUENSIS (Gmelin).—Latham (I, 1: 214, No. 16), 
“Tabuan Parrot: Tongo Taboo{!]."" Specimen in Mus. Lev. 
> Psittacus tabuensis Gmelin, 1788. Just like Phygis solitarius, 
this species had been brought alive by trading natives from the 
Fidji to the Tonga Islands already in the 18th century, where 
it had established itself only on the island of Eua. Owing to 
repeated introductions from various Fidjean Islands the Eua 
birds represent a ‘‘hybrid population’’ (Amadon, Amer. Mus. 
Nov., No. 1176: 10, 1942). It is not known to have ever lived 
on Tonga-tabu; Forster bought a specimen on October 3, 1773, 
on the island of “‘Eaoowe”’ = Eua, and the bird which Ellis has 
figured on plate 11 had the same origin: ‘“‘Middelburgh” = Eua. 

10. Tyto alba lulu (Peale).—Mentioned by Anderson. 
11. Ptilinopus porphyraceus (Temminck).—Latham (II, 2: 626, No. 
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5), ‘‘Purple-crowned Pigeon 1 var.: Tongo Taboo.” Specimen 
in Mus. Lev. Described by Anderson in ‘Cook’s Voy.’ 

. Ducuta paciFica (Gmelin).—Latham (II, 2: 633, No. 24), 
“Ferruginous-vented Pigeon: Friendly Islands.” Figured by 
Ellis, pl. 72. Described by Anderson > Columba pacifica Gmelin, 
1789. 

. GALLICOLUMBA EIMEENSIS (Gmelin).*—Latham (II, 2: 629, No. 
19), ‘‘Pyrple-breasted Pigeon: Eimeo[!]."" Described by Ander- 
son in Cook’s Voy. ‘“Tonga-Islands” > Columba eimeensis Gmel- 
in (I, 2: 784, No. 6, 1789). Strangely enough, Latham’s good 
description of a male of the ground-dove from Tonga-tabu 
(copied by Count Salvadori in Cat. Bird Brit. Mus., XXT: 606, 
No. 7) seems not to have been compared before with Gallico- 
lumba stairi (Gray). 

. Demigretta sacra sacra (Gmelin).—Figured by Ellis, pl. 58. 
Described by Anderson in ‘Cook’s Voy.’ 

. Phaethon rubricauda melanorhynchos (Gmelin).—Described by 
Anderson. 

. Anas superciliosa pelewensis Finsch and Hartlaub.—Mentioned 
by Anderson. 

. Pluvialis dominicus fuluus Gmelin.—Described by Anderson. 

. Anous stolidus pileatus (Scopoli).—Mentioned by Anderson. 

. Sterna bergii cristata Stephens.—Latham (III, 2: 351), ‘‘Caspian 
Tern Var. B: Friendly Islands and Hapaee.’’ Described by 
Anderson in ‘Cook’s Voy.’ as “new species.” 

. PoRZANA TABUENSIS (Gmelin).—Latham (III, 1: 235), ““Tabuan 
Rail: Tongo Taboo.’’ Described by Anderson > Rallus tabuen- 
sis Gmelin, 1789. 

. Rallus philippensis forsteri Hartlaub.—Latham (III, 1: 231, 
No. 4), “Philippine Rail Var. B: Tongo taboo.” Specimen in 
Coll. Banks. Described by Anderson. 


H. Tahiti, August 25 to September 30, 1777. 


The birds of Tahiti had already been studied by Solander in 1769 
and by Forster in 1773 and 1774. This is probably the reason Ander- 
son paid them but little attention, devoting his time to ethnological 
studies instead. Only one of the birds which he collected deserves 
special mention. 

HALCYON VENERATA (Gmelin).—Latham (I, 2: 623, No. 13), 
“Venerated Kingfisher: Apye, Friendly Islands [!].”" Figured 
by Ellis, pl. 22, ‘“Otaheite 1777." Specimen in Mus. Lev., now 
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in the Vienna Museum (Pelzeln, 1873: 20)>Alcedo venerata 
Gmelin, 1788. 


J. Eimeo = York Island = Moorea (Society Islands), September 30 
to October 11, 1777 
The following species were collected by Anderson: 

1. ACROCEPHALUS CAFFRA LONGIROSTRIS (Gmelin).—Latham (II, 
1: 67, No. 84), ‘“‘Long-billed Thrush: Eimeo.”’ Several speci- 
mens collected, which went to the Banksian and Leverian 
Cabinets. Figured by Ellis, pl. 76, ‘““Eimeo or York Island”’ 
> Turdus longirostris Gmelin, 1789. 

. GALLICOLUMBA ERYTHROPTERA (Gmelin).—Latham (II, 2: 624, 
No. 13), ‘‘Garnet-winged Pigeon: Eimeo.” Figured by Ellis, 
pl. 71, “York Isle or Eimeo.”” Specimen in Mus. Lev. and Coll. 
Banks > Columba erythroptera Gmelin, 1789. 

. PROSOBONIA LEUCOPTERA (Gmelin).—Latham (III, 1: 172), 
“‘White-winged Sandpiper: Otaheite and Eimeo.”” Figured by 
Ellis, pl. 65, ‘“Eimeo” Tringa leucoptera Gmelin, 1789. This 
sandpiper, now extinct, has only been collected by Forster 
(Tahiti, 1773) and Anderson. It seems as if Latham had seen 
three specimens. One of them, obtained by Forster, had been 
purchased by Temminck in the Bullock auction in 1819 and is 
still preserved in the Leiden Museum, Sharpe (1906: 190, 205) 
and Rothschild (Extinct Birds, 1907: 118, with colored plate). 

. HETEROSCELUS INCANUS (Gmelin).—Latham (III, 1: 29), ‘‘Ash- 
coloured Sandpiper: Eimeo and Palmerston Isles.’’ Specimen in 
Coll. Banks > Scolopax incana Gmelin, 1789. 


K. Ratatea (Society Islands, Western Group) 


The ships anchored at Huaheine from October 12 to November 2, 
and at Ulietea = Raiatea = Oriadea from November 3 to December 7, 
1777. Both these islands had already been visited during Cook’s 
second expedition (May 14 to June 4, 1774). 

Forster had collected on the latter island: 1) that mysterious bird 
which had been called by him Turdus badius and by Gmelin Turdus 
ulietensis, an apparently extinct species of Turdine affinities; 2) at 
least one of the two known specimens of a now extinct parrot, Cyano- 
rhamphus ulietanus (Gmelin); 3) a reedwarbler which he named 
Oriolus Musae (Forster's drawings, pl. 55) and which represents the 
nominate subspecies of Acrocephalus caffra (Sparrman). Sparrman’s 
specimen, locality not indicated but supposed to have been collected 
in Tahiti, more probably was shot at Raiatea together with Forster's. 
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It is still preserved in the Stockholm Museum. The only bird which 

can be traced from Anderson’s collection is, 
Hautcyon TuTa (Gmelin).—Latham (I, 2: 624, No. 14), “Re- 
spected Kingfisher: Otaheite[!].”" Apparently figured by Ellis, 
pl. 22,>Alcedo tuta Gmelin, 1788. According to a remark on 
Ellis’s plate, the bird figured is called ‘Erooroo’ in Otaheite and 
‘Tautoria’ in Ulietea. I designate Raiatea (Ulietea) as the 
type locality of Alcedo tuta. 


L. Christmas Island = Turtle Island (Line Islands), December 24, 
1777, to January 2, 1778 


For Anderson’s ornithological remarks see (Cook’s Voy. II: 188- 
189). 

1. ACROCEPHALUS AEQUINOCTIALIS (Latham).—Latham (Suppl. I: 
187), ‘“Equinoctial Warbler: Christmas Island,”’ described from 
Anderson’s MS. “Christmas Isle.’’ Figured by Ellis, pl. 92 
> Sylvia aequinoctialis Latham, 1790 (Murphy and Mathews, 
Amer. Mus. Nov., No. 350: 1, 1929). 

. Fregata minor palmerstoni (Gmelin).—Mentioned by Anderson. 

. Sula leucogaster plotus (Forster).—Mentioned by Anderson. 

. Sula dactylatra personata Gould.—Mentioned by Anderson; 
figured by Ellis, pl. 47, ‘“Turtle Island.” 

. PHAETHON RUBRICAUDA MELANORHYNCHOS (Gmelin).—Latham 
(III, 2: 619), ‘‘Black-billed Tropic Bird: Turtle and Palmerston 
Islands.”’ Specimen in Coll. Banks. Mentioned by Anderson 
> Phaethon melanorhynchos Gmelin, 1789. 

. PTERODROMA ALBA (Gmelin).—Latham (III, 2: 397), ‘‘White- 
breasted Petrel: Turtle and Christmas Islands.” Specimen in 
Coll. Banks. Mentioned by Anderson > Procellaria alba 
Gmelin, 1789. 

. Numenius tahitiensis (Gmelin).—Mentioned by Anderson. 

. AECHMORHYNCHUS CANCELLATUS (Gmelin).—Latham (III, 1: 
274, No. 5), “Barred Phalarope: Christmas Island.” Speci- 
men in Coll. Banks. Mentioned by Anderson (‘‘Sandpiper’’). 
Figured by Ellis, pl. 64, ‘“‘Christmas Isle’ > Tringa cancellata 
Gmelin, 1789 (Lowe, Ibis, 1927: 114, with color plate). 

. Pluvialis dominicus fuluus (Gmelin).—Figured by Ellis, pl. 68, 
“Christmas Island.” 

. Sterna fuscata oahuensis Bloxam.—Described by Anderson who 
met a great breeding colony, most of the pairs having small 
chicks, while some still were found sitting on a single egg. 
Figured by Ellis, pl. 55, ‘“Turtle Island.” 
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11. Anous stolidus pileatus (Scopoli).—Mentioned by Anderson. 

12. GyGIs ALBA CANDIDA (Gmelin).—Latham (III, 2: 363), ‘“‘White 
Tern: Christmas Island.” Specimen in Lev. Mus. Figured by 
Ellis, pl. 56, ‘Turtle Island’’ > Sterna candida Gmelin, 1789. 

13. PROCELSTERNA AUSTRALIS (Gmelin).*—Latham (III, 2: 365), 
“Southern Tern: Christmas Island.” Specimen in Lev. Mus. 
> Sterna australis Gmelin (1, 2: 608, 1789). The description 
reads as follows: ‘‘Length seven inches and a half. Bill one 
inch and a half, black: forehead dusky buff: back, wings, and 
tail, dusky pale ash-color: under parts gray: quills white: tail 
forked: legs pretty long, dusky black: webs orange. We ob- 
served a specimen of this which was full nine inches in length.” 
This description of the colors fits Procelsterna cerulea (Bennett 
1840, Christmas Island) very well, if one considers that the 
remark “quills white” refers to the color of the ventral surface of 
the quills. A skin I measured was exactly nine inches in length 
from bill to tip of tail; its bill measured only 1.2 inches, not 1.5 
inches. It can be proved from other examples, however, that 
the measurements given by Latham are frequently rather 
inaccurate and merely guesswork. 

14. “A bird resembling a Gull,”” Anderson. 


M. Atooi = Kauai (Sandwic!: Islands), January 20 to 22, 1778 


Fate denied Anderson the opportunity of collecting birds on the 
Hawaiian Islands which were discovered during this expedition. 

Among the articles brought to barter at Kauai were “great numbers 
of skins of small red birds [ Vestiaria coccinea] which were often tied up 
in bunches of 20 or more, or had a small wooden skewer run through 
their nostrils.” Anderson observed an owl, Asio flammeus sandwich- 
ensis (Bloxam), two birds of prey, perhaps Buteo solitarius Peale, 
and a duck, probably Anas wyvilliana Sclater. 


N. Hawaii, January 17 to February 22, 1779 

Anderson died August 1, 1778, on board the ‘Resolution’ while the 
ships crossed the Bering Sea. The names of those who continued the 
ornithological work have not been recorded. Some time before the 
death of Capt. Cook (February 14) a party left the Karehakooa [= 
Kealakekua] Bay, on the west coast of Hawaii, for a several days’ 
excursion into the interior. Most of the birds brought home from 
Hawaii were probably collected during this trip. A list of the birds 
encountered has been inserted into Capt. King’s narrative (Cook 
Voy., III: 119-120). These were: 
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Corvus hawaiensis Peale—Well described in Cook’s Voy. 
DREPANIS PACIFICA (Gmelin).—Latham (I, 2: 703, No. 3), 
“Great Hook-billed Creeper: Friendly Islands[!].’"’ Specimen 
in Mus. Lev. Figured by Ellis, pl. 27, “Sandwich Isles” > 
Certhia pacifica Gmelin, 1788. ‘This species became extinct 
about 1900. Two of the specimens studied by Latham were 
bought in 1806 by the Vienna Museum (at the sale of the 
Leverian Museum) and are still in existence (Pelzeln, 1873: 21). 
A third specimen was sold to Temminck in 1819 at the Bullock 
auction (Sharpe, 1906: 231, lot 102). 


. VESTIARIA COCCINEA (Forster).—Latham (I, 2: 704, No. 5, 


1782), ‘‘Hook-billed Red Creeper: Sandwich Isles.” Specimen 
in Mus. Lev. Figured by Ellis, pl. 29. This species had al- 
ready been described in 1780 (Géttinger Mag. der Wiss.) by 
George Forster and named by him Certhia coccinea on the basis 
of four skins which were brought to Cassel by Barthel Lohmann, 
one of the sailors who had participated in Capt. Cook’s last 
voyage and who may have purchased them at the market of 
Kauai (1778). In 1784, a colored plate of this beautiful bird 
was published by Merrem who had seen three additional speci- 
mens, ‘‘von denen eines, mit vielen aus diesen rothen Federn 
verfertigten Sachen, im hiesigen Géttinger Naturalienkabinett 
sich befindet, die beiden anderen aber Herr Dalmer [an English- 
man trading with Natural Curiosities, who had travelled to 
Géttingen] besass.”’ 


. HEMIGNATHUS OBSCURUs (Gmelin).—Latham (I, 2: 703, No. 4), 


“‘Hook-billed Green Creeper: Sandwich Islands.”’ Specimen in 
Lev. Mus. Figured by Ellis, pl. 28>Certhia obscura Gmelin, 
1788. One of Latham’s types was sold at the Bullock auction 
in 1819 to Lord Stanley (the later Earl of Derby) and is now 
kept in the Liverpool Museum. Another specimen went to 
Temminck at the same sale (Sharpe, 1906: 231, Lot 101). 


. CHLORODREPANIS VIRENS (Gmelin).—Latham (I, 2: 720, No. 


44), “Olive-green Creeper: Sandwich Islands.” Specimen in 
Mus. Lev. Figures by Ellis, pl. 31>Certhia virens Gmelin, 
1788. 


. HIMATIONE SANGUINEA (Gmelin).—Latham (I, 2: 739, No. 43), 


“Crimson Creeper: Sandwich Islands.’’ Specimen in Mus. Lev. 
Figured by Ellis, pl. 30>Certhia sanguinea Gmelin, 1788. 


. Loxops coccinEA (Gmelin).—Latham (II, 1: 270, No. 28), 


“Scarlet Finch: Sandwich Islands.’’ Specimen in Mus. Lev 
Figured by Ellis, pl. 85> Fringilla coccinea Gmelin, 1789. 
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PSITTIROSTRA PSITTACEA (Gmelin).—Latham (II, 1: 108, No. 3), 
“Parrot-billed Grosbeak: Sandwich Islands.” Specimen in 
Mus. Lev. Figured by Ellis, pl. 79,>Loxia psittacea Gmelin, 
1789. One of Latham’s type specimens is now kept in the 
Vienna Museum (Pelzeln, 1873: 22). 


. Mono nosis (Merrem).—‘‘Edle Atzel’’ Merrem (Beytrige 


zur bes. Geschichte der Végel, 1: 8, with plate 2, 1784) >Gracula 
nobilis Merrem, 1786. ‘The species had been described from a 
specimen given by the King of Great Britain (George III, who 
also was Elector of Hanover) to the Museum of Géttingen. 
At least one additional specimen went to the Leverian Museum 
and has been named by Latham (I, 2: 683), ‘““Yellow-tufted 
Bee-eater: O-why-hee.’’ Figured by Ellis, pl. 26. One speci- 
men was purchased in 1819 at the Bullock sale by Lord Stanley 
(Sharpe, 1906: 229, Lot 109) and is now in the Liverpool 
Museum. [According to Bryan and Greenway (Bull. Mus. 
Comp. Zool., 94: 138, 1944) Moho nobilis nobilis is now “‘prob- 
ably extinct.’’] 

PHAEORNIS OBSCURA (Gmelin).—Latham (II, 1: 344, No. 42), 
“Dusky Flycatcher: Sandwich Islands.’’ Specimen in Mus. 
Lev. Figured by Ellis, pl. 77,> Muscicapa obscura Gmelin, 
1789. 

CHASIEMPIS SANDWICHENSIS (Gmelin).—Latham (II, 1: 344, 
No. 41), “Sandwich Flycatcher: Sandwich Islands.” Specimen 
in Coll. Banks. Figured by Ellis, pl. 87, > Muscicapa sandwich- 
ensis Gmelin, 1789. Another specimen formed the basis of 
Latham’s (II, 1: 345, No. 43), ‘““Spotted-winged Flycatcher.” 
Specimen in Mus. Lev. > Muscicapa maculata Gmelin, 1789. 
Asio flammeus sandwichensis (Bloxam).—Mentioned in ‘Cook’s 
Voy.’ 

Nesochen sandvicensis (Vigors).—Mentioned by Ellis (Narr., IT: 
413), native name ‘“‘Ne-ne.” 

Two species of plovers, mentioned in ‘Cook's Voy.’ 

Gallinula chloropus sandvicensis Streets.—Mentioned in ‘Cook’s 
Voy.’ Figured by Ellis, pl. 69. 

PENNULA SANDWICHENSIS (Gmelin).—Latham (III, 1: 236, No. 
14), “Sandwich Rail: Sandwich Isles.’’ Specimen in Coll. 
Banks. Figured by Ellis, pl. 70, > Rallus Sandwichensis 
Gmelin (I, 2: 717, No. 22). Now extinct. The only known 
specimen, possibly the Banksian, came into the possession of 
the Leiden Museum (Temminck) at the Bullock auction (June 
2, 1819), where it still exists (Rothschild, Avifauna of Laysan, 
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1900: 239-243, and colored plate). A synonym of the ‘‘Sand- 
wich Rail” seems to be Latham’s (III, 1: 237, No. 16) “Dusky 
Rail: Sandwich Islands.”” Specimen in Mus. Lev. > Rallus ob- 
scurus Gmelin (I, 2: 718, No. 24, 1789) When writing his 
notes about the ‘‘Dusky Rail’ in the Leverian Museum, 
Latham seems to have forgotten that he had already examined 
the same species in the Banksian Cabinet. This happened to 
Latham in some other instances too, for example, with Chast- 
empis (N 11). 


O. Pulu Condore, January 20 to 28, 1780 


Pulu Condore off the coast of Indo-China was visited on the way 
home from Kamtschatka via Macao. 


1. 


y 


Dissemurus paradiseus malayensis (Blyth).—Figured by Ellis, 
pl. 17, “Princes Island and Pulu Condore.” 

KITTACINCLA MALABARICA MACROURA (Gmelin).—Latham (II, 
1: 72, No. 93), ‘‘Long-tailed Thrush: Pulo Condore.” Specimen 
in Mus. Lev. Figured by Ellis, pl. 10, > Turdus macrourus 
Gmelin, 1789. 


. Gallus gallus gallus (L.).—Mentioned in Cook (Voy. III: 463). 


This island is the type locality of Linnés Phastanus gallus, ex 
Osbeck. The wild fowl was probably introduced there from 
the mainland. 


P. Princes Island (west of Java), February 12 to 18, 1780 

Princes Island, off the westernmost cape of Java, was visited by the 
ships after they had sailed through Sunda Strait. The birds collected 
at this place have been mislabeled, almost without exception, in the 
Banksian and Leverian cabinets. They were: 


1. 


DISSEMURUS PARADISEUS TROPICUS (Gmelin).*—Latham (I, 2: 
384, No. 18), ‘““Tropic Crow: O-why-hee[!].”” Specimen in Coll. 
Banks. Figured by Ellis, pl. 17, ‘“‘Princes Island and Pulo 
Condore”’ > Corvus tropicus Gmelin (I, 1: 372, No. 33, 1788). 
Latham’s description is that of a specimen of Dissemurus para- 
diseus formosus Cabanis in immature plumage (with white 
spots to the feathers of the abdomen and the under tail-coverts), 
lacking (through moult or violence) the greatly elongated outer 
pair of tail feathers. 


. Brachypodius atriceps (Temminck).—Latham (I, 1: 165, No. 


3. 


12), ““Black-headed Shrike: Sandwich Isles[!]’’ > Lanius melan- 
ocephalos Gmelin (I, 1: 309) mec Gmelin (I, 1: 301)! 
ORTHOTOMUS BOREALIS (Gmelin).*—Latham (II, 2: 448, No. 
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44), “‘Rusty-headed Warbler: Kamtschatka[!]’’ > Motacilla 
borealis Gmelin (I, 2: 986, No. 157, 1789). The description is 
that of Orthotomus sepium (Horsfield). The same specimen 
has also been examined by Pennant (II: 420) who called it 
“Long-billed Warbler: Kamtschatka[!]’’ > Motacilla camtschat- 
kensis Gmelin (I, 2: 986, No. 158, 1789). 

. Burastur inpicus (Gmelin).—Latham (I, 1: 34,* No. 7 d), 
“Javan Hawk: supposed to inhabit Java, as the above bird 
flew on board a ship off that island.”” Specimen in Mus. Lev. 
> Falco indicus Gmelin (I, 1: 264, No. 68, 1788). 

. HALIAEETUS LEUCOGASTER (Gmelin).—Latham (I, 1: 33,* No. 
7 a), ‘““White-beilied Eagle: native place unknown.” Specimen 
in Mus. Lev. > Falco leucogaster Gmelin (I, 1: 257, No. 43). 
Like all the rest of the species described on the ‘‘duplicate pages,”’ 
33* and 34,* this eagle was brought home from Cook’s last voyage 
(Latham, I, 1: preface, V), and the type locality ““New South 
Wales,”’ designated by Mathews in 1912, cannot stand for this 
reason. The type specimen must have been collected at or 
near Princes Island, which agrees with the previous fixation of 
the type locality as Java by Hartert (Nov. Zool., 9: 427, 1902). 

. Streptopelia chinensis tigrina (Temminck).—Latham (II, 2: 645), 
“Spotted-necked Turtle: Cape of Good Hope?” 

. TRERON CURVIROSTRA (Gmelin).—Latham (II, 2: 632), ‘‘Hook- 
billed Pigeon: island of Tanna[!].’"’ Two specimens (@ and 2) 
in Mus. Lev. > Columba curvirostra Gmelin (I, 2: 777, No. 45, 
1789). All previous fixations of type locality (Peters, Check- 
list Birds of World, 3: 14) are arbitrary and can no longer be 
accepted, for the types were collected on Princes Island. The 
race occurring there has been named Treron curvirostra semicra 
Oberholser, 1912. The shift of type locality involves the 
following changes of nomenclature: 

Treron curvirostra semicra Oberholser becomes 7. curvirostra 
curvirostra (Gmelin). 

Treron curvirostra curvirostra apud Peters (Checklist Birds of 
World, 3: 14, 1937) (not of Gmelin!) becomes 7. curvirostra 
chasent nom. nov., terra typica Selangor: Rawang. Differs from 
curvirostra by having the olive-green of the underparts more 
yellowish, less grayish. 


Q. Still undeterminable descriptions 


1. Latham (I, 2: 447, No. 40), “‘Aoonalashkan Oriole: inhabits 
Aoonalashka, from whence it was brought by the late voyagers 
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of discovery” >Oriolus aunalaschkensis Gmelin (I, 1: 394, 1788). 
Locality ‘“‘Aoonalashka” almost certainly wrong. 

. Latham (II, 1: 39, No. 40), “Sandwich Thrush: Sandwich 
Islands.’ Specimen in Coll. Banks>Turdus sandwichensis 
Gmelin (I, 2: 813, No. 37). 

. Latham (I, 2: 626, No. 15 Var. B), ‘““Black-capped Kingfisher, 
Var. B: inhabits the South Sea.”” Specimen in Mus. Lev. 


R. Some birds from Forster's collection hitherto not identified 


1. Latham (I, 2: 732, No. 33), “Brown Creeper: from the South 
Seas.” Specimen in Mus. Lev. > Certhia fusca Gmelin (I, 1: 
472, No. 40, 1788). This is Guadalcanaria undulata (Sparrman, 
1786) from New Caledonia, and probably the very specimen 
which had been described by Forster (Descr. Anim., p. 263) as 
Certhia fasciata. 

. Latham (I, 1: 164), ‘Pacific Shrike: from some of the islands 
of the South Seas, but uncertain which.’’ Specimen in Coll. 
Banks > Lanius pacificus Gmelin (I, 1: 306, 1788). This is 
apparently the specimen named Coracias pacifica by Forster 
(Descr. Anim., p. 261; Forster's drawings, pl. 54) and is the 
same species as Latham’s (I, 1: 414, pl. XVI) “Blue-striped 
Roller: New Caledonia” > Coracias striata Gmelin (I, 1: 381, 
1788). As first reviser, I choose Coracias striata of the two 
simultaneously published names, and the species, therefore, 
retains its accustomed name, A plonis striata (Gmelin), 

. Latham (III, 2: 666, No. 22), ‘“Tufted Shap: Queen Charlotte’s 
Sound[!]."". Specimen in the Hunterian Museum > Pelecanus 
cirrhatus Gmelin* (I, 2: 576). The description applies to 
Phalacrocorax albiventris (Lesson, 1831), and the type must 
have been collected by Forster at or near Staaten Island 
(whence Forster (Descr. Anim., p. 312 and Narrative) expressly 
mentions ‘‘Pelecanos magellanicos et carunculatos’”’). I designate 
Staaten Island as the type locality. 

. Latham (III, 2: 417), “Dusky Petrel: Christmas Island.” 
Specimen in British Museum > Procellaria obscura Gmelin (I, 
2: 559), see Mathews (Birds Austr., 2: 50-70). The British 
Museum seems to have received specimens of Cook’s second 
voyage only, not of his last one. This being so, the locality 
“Christmas Island’ must be wrong. 

. Latham (III, 2: 416), “Pacific Petrel: Island Euopoaf{!].” 
Specimen in British Museum > Procellaria pacifica Gmelin, 
1789. Type locality uncertain, see Mathews (Birds Aust., 2: 80). 
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6. Columba ferruginea Forster (Descr. Anim., p. 265, 1844), 

_ “habitat in silvis insulae Tanna, ab incolis vocatur Mahk,” 
represented in Forster’s drawings (pl. 142), ‘““Tanna, 9, 17th 
August, 1774.” In Forster’s narrative (German edition) the 
following remark (sub. 17.8., 1774) refers to this specimen: 
“‘Hinter diesen Feldern kamen wir an einen Wald, wo es jedoch 
keine andere Art von Baumen gab, als jene die wir bereits am 
Strande gefunden hatten. Dagegen ward eine Taube von 
neuer Gattung geschossen.” 

Apparently this inhabitant of the island of Tanna (southern 
New Hebrides) has become extinct. To judge from Forster's 
description it is closely related to Gallicolumba sanctaecrucis 
Mayr (Amer. Mus. Nov., No. 820: 1, 1935); additional descrip- 
tion is in Mayr (Birds of Southwest Pacific (New York), 1945: 
183), a rare species which has been found in the Santa Cruz 
Archipelago (islands of Tinakula and Utupua) and on the island 
of Espiritu Santo (Northern New Hebrides). 

The specimen collected by Forster was probably a male, not 
a female as stated. Forster's description of this (extinct?) 
ground-dove has been copied by Count Salvadori (Cat. Birds 
Brit. Mus., 21: 605, No. 4) and, many years before, by Wagler 
who had access to Forster’s then still unedited manuscript and 
who was the first to publish the name Columba ferruginea; he 
added Forster’s description of this bird and some references to 
literature which do not belong hereto. Count Salvadori 
(op. cit., p. 52) was mistaken when he placed the name Columba 
ferruginea Wagler (Isis, 1829: 738) in the synonymy of Osmo- 
treron fulvicollis Wagler. 

The extinct ground-dove from Tanna has thus to be called 
Gallicolumba ferruginea (Wagler). 

Besides this one, Forster collected the types of the following 
species, known (or supposed) to have since become extinct: 
Cyanorhamphus szeelandicus (Gmelin), Tahiti; Cyanorhamphus 
ulietanus (Gmelin), Ulietea; Prosobonia leucoptera (Gmelin), 
Tahiti; Rallus ecaudatus J. F. Miller, Tahiti; and Turdus ulie- 
tensis’’ Gmelin, Ulietea. 

. Forster (Descr. Anim, p. 166), ‘Columba globicera, varietas 
insulae Otaheitee” > Columba R. Forsteri Wagler (Isis, 1829: 
739), “habitat in insula Otaheita.’’ Forster’s description no 
doubt applies to the species called Ducula aurorae (Peale) 
in Peters (Checklist of Birds of World, 3:43). This has already 
been noticed by Salvadori (Cat. Birds Brit. Mus., 21: 173, 
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note) who ‘‘should have thought that the two were the same 
species, if it were not for the under tail-coverts being ferruginous, 
as mentioned by Forster.’’ ‘This difference is, however, of no 
diagnostic value, for the under tail-coverts are not always 
“bottle green,’’ but sometimes partially ferruginous, for example, 
in a specimen from the Paumotu Islands (Makatea) now before 
me. Ducula aurorae (Peale, 1848) thus becomes Ducula 
forsteri* (Wagler, 1829). 

Plate 139 of Forster’s drawings represents the species Ducula 
pacifica (Gmelin) from Tonga-tabu. Sharpe (1906: 194) was 
not right when he believed this plate to be the type of Columba 
forstert Wagler. 


Spectres NAMED By GMELIN AND OTHERS AND IDENTIFIED HERE FOR THE First TIME 


The initials refer to the sections of this paper, number II to the supplementary 
article published in “The Ibis’ (91: 244-255, 1949). 


Bl 


R1_ Certhia fusca Gmelin 

G13 Columba eimeensis Gmelin 

R6 Columba ferruginea Wagler 
R7Z Columba R. Forsteri Wagler 
B1 Corvus australis Gmelin 

II Corvus pacificus Gmelin 

Pi Corvus tropicus Gmelin 

II Emberiza atricapilla Gmelin 

II Falco japonensis Gmelin 

Cc Falco orientalis Gmelin 

II Fringilla nortoniensis Gmelin 
G4  Hirundo unalaschkensis Gmelin 
G3 _ _Lanius Natka Gmelin 
R2__Lanius pacificus Gmelin 

G 3a_Lanius septentrionalis Gmelin 
II Motacilla awatcha Gmelin 

P3 Motacilla borealis Gmelin 

P3 Motacilla camtschatkensis Gmelin 
II Motacilla nigrirostris Gmelin 

II Motacilla tschutschensis Gmelin 
N 11 Muscicapa maculata Gmelin 

II Parus lathami Stephens 
R3_Pelecanus cirrhatus Gmelin 

N 16 Rallus obscurus Gmelin 

L 13 Sterna australis Gmelin 

II Turdus aonalaschkae Gmelin 
G3  Turdus pacificus Gmelin 


PossIBLE CHANGES OF NOMENCLATURE 
Corvus coronoides tasmanicus Mathews, 1912, is antedated by C. australis 
Gmelin, 1788 


- id 
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P1 Dissemurus paradiseus formosus Cabanis, 1850, is antedated by D. paradiseus 
tropicus (Gmelin), 1788 
G3 _ Lalage maculosa tabuensis Mayr and Ripley, 1941, is antedated by L. natka 
natka (Gmelin), 1788 
G 3a Clytorhynchus vitiensis heinei (Finsch and Hartlaub), 1869, is antedated by C. 
septentrionalis septentrionalis (Gmelin), 1788 
P3 Orthotomus sepium (Horsfield), 1821, is antedated by O. borealis (Gmelin), 1789 
Collocalia spodiopygia townsendi Oberholser, 1906, is antedated by C. unalasch- 
kensis unalaschkensis (Gmelin), 1789 
Phalacrocorax albiventer (Lesson), 1831, is antedated by Ph. cirrhatus (Gmelin), 
1789 
Ducula aurorae (Peale), 1848, is antedated by D. forsteri (Wagler), 1829 
Treron curvirostra smicra Oberholser, 1912, is antedated by 7. curvirostra curvi- 
rostra (Gmelin), 1789 
G 13 Gallicolumba stairi (Gray), 1850, is entedated by G. eimeensis (Gmelin), 1789 
L 13 Procelsterna cerulea (Bennett), 1840, is antedated by P. australis (Gmelin), 1789 
If these names are accepted, the following polytypic species will also have to have 
their names changed. 
B1 Corvus coronoides Vigors and Horsfield, 1827, to C. australis (Gmelin), 1788 
G3 Lalage maculosa (Peale), 1848, to L. natka (Gmelin), 1788 
G 3a Clytorhynchus vitiensis (Hartlaub), 1866, to C. septentrionalis (Gmelin), 1788 
G4 Collocalia spodiopygia (Peale), 1848, to C. unalaschkensis (Gmelin), 1789 


The nomenclatorial changes would thus involve the names of nine 
species that have had these names, mostly unchallenged, for 128, 122, 
118, 109, 101, 101, 101, 99, and 83 years, respectively. In addition, 
the names of six subspecies would have to be changed, even though 
they have been in use for 99, 80, 43, 36, 36, and 8 years, respectively. 


RESURRECTED (EXTINCT?) SPECIES 


Gallicolumba ferruginea (Wagler, 1829) from the island of Tanna, ex R. Forster 
MS. 


CorrECTED LOCALITIES 
Haliaeetus leucogaster (Gmelin). Type locality, Princes Island (not “New 
South Wales,” Mathews, 1912). 
Treron curvirostra (Gmelin). Type locality, Princes Island (not ‘Selangor: 
Rawang,” Chasen and Kloss, 1928). 


New NaME 
Treron curvirosira chaseni Stresemann for Treron curvirostra auctorum nec 
Gmelin. 
THE QUESTION OF NOMENCLATURE 


The above list of threatened changes of long established names may 
serve to focus attention on the need for taking decided measures that 
might help to stabilize scientific nomenclature. In 1934, the author 
read a paper on this subject (‘‘Antrage zur Férderung einheitlicher 
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Namengebung”’) before the Eighth International Ornithological 
Congress at Oxford, where he suggested that the Congress should elect 
a committee concerned, among other items, with preparing a list of 
nomina conservanda, thereby giving preference to those old-established 
names that had recently become endangered by literary discoveries. 

Even though such a committee was formed, this international body 
failed to reach unanimous decisions about crucial points. The flood 
of changes continued unhampered in its devastating course, much to 
the dismay of an ever-growing opposition which, reinforced by both 
field ornithologists and taxonomists, recently found its able speaker in 
R. Meinertzhagen. He states (Ibis, 1948: 629): “The study of 
ornithology is becoming increasingly difficult owing to the growing 
tendency to change names without regard to the resulting confusion 
. . . I often hear the argument that all this confusion and change is 
necessary and that we are rapidly reaching bed-rock stability. I 
heard that fifty years ago and am not convinced.” 

The present historical investigation tends to support this scepticism. 
Some determined step should, therefore, finally be made for the benefit 
of uniformity and stability. Far from endeavoring to plead for the 
practical use of my excavated antiques, I would be only too glad if 
some legal way was found to lock them up in a museum’s drawer. 

Had I refrained from calling attention to these names, they would 
have been disclosed sooner or later by others. These 11 (+4) cases 
are offered for individual examination by some International Commit- 
tee of nomenclature. Quick action seems urgent! In certain in- 
stances the change may hardly meet disapproval, while in others its 
effect would be utterly confusing (Orthotomus ‘‘borealis’”’ from Java!; 
Collocalia ‘‘unalaschkensis’’ from Tonga!). Unfortunately, similar 
cases have been tolerated in the past (Platycercus ‘‘caledonicus” from 
Tasmania!; Cyanorhamphus ‘‘zeelandicus” from Tahiti!; Colaptes 
“cafer’’ from Nootka Sound!), but why should we increase the number 
of such misleading names if there is a loophole? Why not make 
Orthotomus sepium and Collocalia townsendi (and, if wanted, some 
additional names) nomina conservanda and relegate the Gmelinian 
equivalents to the rank of obligatory synonyms? 

LITERATURE CITED 

ANDERSON W. MS. Zoologia nova seu Characteres et Historia Animalium hac 
tenus incogenitarum quae in itinere nostro videbantur . . . 1776 in Linguis 
Latinis et Anglicis traditus. Manuscript in Brit. Mus. (Nat. Hist). 

Cook, J. 1784. A voyage to the Pacific Ocean . . . performed under the direction 
of Captains Cook, Clerke, and Gore, in His Majesty’s Ships the Resolution and 
the Discovery . . . (London), 3 vols. 

E.uis, W. (Unpublished drawings, see Sharpe, 1906). 


in 


88 SrrEsEMANN, Birds of Capt. Cook’s Last Expedition at 


Exuis, W. 1782. A narrative of a voyage performed by Captains Cook and Clerke 
. . » (London), 2 vols. 

Forster, J.R. (Unpublished drawings, see Sharpe, 1906). 

Forster, J. R. 1778. Observations made during a voyage round the world... . 
(London). [German translation by J. G. Forster under the title, ‘Dr. Johann 
Reinhold Forster’s Reise um die Welt . . . wahrend den Jahren 1772 bis 1775 
in dem von Capitain J. Cook commandirten Schiffe the Resolution ausgefiihrt.’ 
2 Bande, 4°. Berlin, 1778 and 1780.] 

Forster, J. R. 1844. Descriptiones Animalium quae in itinere ad maris australis 
terras . . . suscepto collegit observavit et delineavit Joannes Reinoldus Forster, 
nunc demum editae . . . curante Henrico Lichtenstein. Berolini, MDCCC- 
XLIV. 

GmeE.in, J. G. 1788-1789. Systema Naturae. (Lipsiae), Vol. 1, part I (1788), 
part II (1789). 

IREDALE, T. 1938. William Anderson—Ornithologist. Emu, 38: 60-62. 

LatuaM, J. 1781-1787. A general synopsis of birds. (London), (Vol. I, part 1, 
1781; part 2, 1782; Vol. II, 1783; Vol. III, 1785; Suppl. I, 1787). 

PEe.uzeun, A. v. 1873. On the birds in the Imperial collection at Vienna obtained 
from the Leverian Museum. Ibis, 1873: 15-54, 105-124. 

PENNANT, TH. 1785. Arctic zoology. (London), Vol. II (Birds). 

Suarpg, R. B. 1906. The history of the collections contained in the Natural 
History Departments of the British Museum. Vol. II, Department of Zoology, 
3. Birds by R. Bowdler Sharpe. (Forster’s and Ellis’s drawings, pp. 179-208). 

STRESEMANN, E. 1949. Birds collected in the North Pacific area during Capt. 
James Cook’s last voyage (1778-1779). Ibis, 91: 244-255. 


Berlin, Germany, June 28, 1948. 


— 


| 
‘ 
t 
| 
4 


V5") PRITINGILL, Sixty-seventh Stated Meeting of A. O. U. 89 


THE SIXTY-SEVENTH STATED MEETING OF THE 
AMERICAN ORNITHOLOGISTS’ UNION 


BY OLIN SEWALL PETTINGILL, JR., SECRETARY 


THE first meeting of the Union in Buffalo, New York, was held 
October 10 to 14, 1949, at the invitation of the Buffalo Ornithological 
Society and the Buffalo Society of Natural Sciences. Headquarters 
were in the Hotel Statler. Business sessions and the Annual Dinner 
were held in the hotel; public sessions, exhibits, and a reception were 
in the Buffalo Museum of Science. 


BUSINESS SESSIONS 


Business sessions were as follows: (1) First Session of the Council, 
Monday, October 10, 10:15 a. m. to 12:15 p. m. Number in attend- 
ance, 15. (2) Second Session of the Council, Monday, 1:40 to 4:15 
p.m. Number in attendance, 15. (3) Meeting of the Fellows, Mon- 
day, 4:15 to 5:45 p.m. Number in attendance, 26. (4) Meeting of 
the Fellows and Members, Monday, 8:15 p. m. to Tuesday, October 
11, 1:10 a. m. Number of Fellows present, 26; number of Members 
present, 34. (5) Third Session of the Council, Wednesday, October 
12, 8:05 to 10:15 a. m. Number in attendance, 15. 

Reports of Officers. The Secretary reported that the total member- 
ship of the Union was 2,328 as of October 9, 1949. Membership by 
classes was as follows: Fellows, 55; Fellows Emeriti, 1; Honorary 
Fellows, 13; Corresponding Fellows, 61; Members, 145; Associates, 
2,053. Since the last meeting, 718 persons had been proposed for 
Associate membership, their election bringing the total membership 
to 3,031. The Secretary had received notices of the deaths of the 
following members: 


Adriaan Joseph van Rossem, Fellow, September 3, 1949, at Los Angeles, Calif. 

G: gory Macalister Mathews, Honorary Fellow, March 27, 1949, at Winchester, 
England. 

Sir Hugh Steuart Gladstone, Corresponding Fellow, April 5, 1949, at Thornhill, 
Scotland. 

William Coughlin Braislin, Member, December 3, 1948, at New Canaan, Conn. 

Charles Dean Bunker, Member, September 5, 1948, at Lawrence, Kansas. 

Thomas Tonkin McCabe, Member, January 28, 1948, at Berkeley, Calif. 

William Henry Mousley, Member, September 22, 1949, at Montreal, Quebec. 

Max Minor Peet, Member, March 25, 1949, at Ann Arbor, Mich. 

Gayle Benjamin Pickwell, Member, May 29, 1949, at San Jose, Calif. 

Thomas Calderwood Stephens, Member, November 24, 1948, at Sioux City, 
Towa. 

John Kingsbury Burgess, Honorary Life Associate, December 10, 1941, at 
Dedham, Mass. 
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Edward Avery Mcllihenny, Honorary Life Associate, August 8, 1949, at Avery 
Island, La. 

Arthur Lincoln Reagh, Honorary Life Associate, June 15, 1949, at West Rox- 
bury, Mass. 

George Ware Barber, Associate, December 5, 1948, at New York, N. Y. 

Benjamin Franklin Bolt, Associate, January 1, 1949, at Kansas City, Mo. 

Edward Butler, Associate, July 13, 1948, at St. Francisville, La. 

John Darlington Carter, Associate, May 14, 1947, at Lansdowne, Pa. 

Robert Francis Cheney, Associate, June 3, 1949, at Framingham. Mass. 

Morton Everett Cummings, Associate, April 20, 1949, at Reading, Mass. 

Charles Pelham Curtis, Associate, April 26, 1948, at Ipswich, Mass. 

Harry Eldon Duer, Associate, March 20, 1947, at Cleveland, Ohio. 

Walter Elmer Ekblaw, Associate, June 5, 1949, at Grafton, Mass. 

George Washington Gray, Associate, November 17, 1948, at Poughkeepsie, N. Y. 

Herbert Maurice West Haven, Associate, February 26, 1949, at Portland, Maine. 

Victor Emmons Jones, Associate, August 24, 1949, at Salt Lake City, Utah. 

Eleanor Anthony King, Associate, July 5, 1949, at New York, N. Y. 

George Balch Lay, Associate, May 6, 1948, at Seoul, Korea. 

John Pearce, Associate, April 8, 1949, at Natick, Mass. 

Harold Trowbridge Pulsifer, Associate, April 8, 1948, at Sarasota, Fla. 

John Van Schaick, Jr., Associate, May 16, 1949, at Washington, D. C. 

Charles Taylor Vorhies, Associate, March 10, 1949, at Washington, D. C. 

Frederick Collin Walcott, Life Associate, April 27, 1949, at Stamford, Conn. 


The Treasurer gave his report, which is published in this number of 
‘The Auk.’ 

Dr. Harvey I. Fisher, Editor of “The Auk,’ reported on several 
minor changes in editorial policy that have been adopted in the 1949 
volume. He explained that, for various reasons, papers cannot always 
be published in the order accepted. Received by his office during the 
year were about 3,000 pages of manuscript, 1,500 of which were ac- 
cepted. Printing costs have increased about 38 per cent since 1948, 
and are expected to go up an additional 10 per cent in 1950, making it 
necessary to print fewer pages. ‘ 

Reports of Committees. ‘The Treasurer read the report of the Com- 
mittee on Endowment, which showed a total of $849.00 collected for 
the General Endowment Fund. 

The report of the Special Canadian Committee, given by Mr. Hoyes 
Lloyd, Chairman, showed total receipts since August 18, 1948, of 
$906.41. Total assets in Canada as of September 15, 1949, were 
$3,731.83. 

Reporting for the Committee on Communications, the Secretary 
called attention to the fact that abstracts of papers presented in the 
public sessions have been mimeographed by the Committee and made 
available to persons attending the meeting. The Council approved of 
this procedure and urged that it be continued in future meetings. 
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The impressive addition to the membership of the Union was due in 
a large measure to Dr. Leonard Wing, Chairman of the Committee on 
the Nomination of Associates, who sent out about 5,000 letters of solic- 
itation. The Committee received acceptances from 518 persons. 

Dr. Alexander Wetmore, Chairman of the Committee on Classifica- 
tion and Nomenclature of North American Birds, reported that during 
the past year the revision of ranges for the last half of the Check-List 
has been under way. Mr. E. M. Reilly has continued in the employ- 
ment of the Committee to assemble records from the files of the Fish 
and Wildlife Service for use in preparing range material. The Com- 
mittee has considered 119 cases covering proposed changes in name, 
changes in status, new forms, and revivals of old forms. Thirty-five 
proposals received favorable action and were published in “The Auk’ 
for July, 1949. 

The Committee on Research, as reported by Dr. Albert Wolfson, 
Chairman, is steadily building up a useful index of unpublished doctoral 
theses, a total of 65 being so far recorded. Chapters for a book on 
recent research in ornithology have already been assigned. 

According to Dr. Frank A. Pitelka, Chairman of the Committee on 
Education, his Committee distributed applications for student mem- 
berships to 73 persons or organizations; 24 applications were received 
and 10 memberships were awarded, in early May. (See “The Auk’ of 
July, 1949, for a list of recipients.) 

Next Stated Meeting. Fellows and Members, meeting jointly, ac- 
cepted the invitation of the Minnesota Ornithologists’ Union and the 
University of Minnesota to hold the Sixty-eighth Stated Meeting in 
Minneapolis, October 9 to 13, 1950. 

Amendments of the By-Laws. Two amendments of the By-Laws 
were given final approval. ‘The first removes the limit on the number 
of Members to be elected in any one year. Formerly no more than 
15 Members could be elected, even if there were 16 or more vacancies. 
The second makes official a newly edited version of the By-Laws. 

Four new amendments were proposed and referred to the Union for 
final decision in 1950. ‘The first would delete ‘“‘United States, Canada, 
or Newfoundland”’ from both Sections 2 and 6 of Article I and sub- 
stitute “United States or Canada” in both Sections. The second 
would remove the limit on the number of Fellows which may be elected 
in any one year. At present no more than five Fellows may be elected, 
even if there are six or more vacancies. The third would permit Asso- 
ciates to be appointed to committees of the Union. The fourth would 
raise by one dollar the dues of all classes of members and the sub- 
scription price of “The Auk.’ 
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Miscellaneous Matters. ‘The Council ruled that henceforth at An- 
nual Meetings a registration fee of $2.00 may be charged. 
There was no award of the Brewster Medal in 1949. 


ELECTION OF OFFICERS 


The officers elected for 1950 are as follows: President, Robert 
Cushman Murphy; Vice-Presidents, Josselyn Van Tyne and Alden H. 
Miller; Secretary, Olin Sewall Pettingill, Jr.; Treasurer and Business 
Manager, R. Allyn Moser. Members of the Council (in addition to 
officers and ex-presidents): Ludlow Griscom (term to expire in 1951), 
Ira N. Gabrielson, Ernst Mayr, and A. W. Schorger. 

The Council elected Harvey I. Fisher, Editor of “The Auk’; Julian K. 
Potter (Chairman), R. M. de Schauensee, and Frederick V. Hebard, 
Investing Trustees. 


ELECTION OF FELLOWS, MEMBERS, AND ASSOCIATES 


Dean Amadon, New York City. 
John Thompson Emlen, Jr., Madison, Wisconsin. 
George Hines Lowery, Jr., Baton Rouge, Louisiana. 
Joseph Dewey Soper, Edmonton, Alberta. 
Reuben Myron Strong, Chicago, Illinois. 
Honorary FELLows—3 
Robert Alexander Falla, Wellington, New Zealand. 
Alessandro Ghigi, Bologna, Italy. 
Reginald Ernest Moreau, Berrick, England. 
CorRRESPONDING FELLOWsS—9 
Charles Ernest William Bryant, Melbourne, Australia. 
André David-Beaulieu, Saint-Emilion (Gironde), France. 
Pierre Engelbach, Pnom-Penh, French Indo-China. 
James David Macdonald, London, England. 
Noél Mayaud, Saumur, France. 
Finn Salomonsen, Copenhagen, Denmark. 
D. L. Serventy, Perth, Australia. 
Jack Vincent, Natal, South Africa. 
Yoshimaro Yamashina, Tokyo, Japan. 
MEMBERS—20 
John Hopkinson Baker, New York City. 
George Adelbert Bartholomew, Jr., Los Angeles, California. 
Hervey Brackbill, Baltimore, Maryland. 
Charles Lavelle Broley, Delta, Ontario. 
Edward Burnham Chamberlain, Charleston, South Carolina. 
William B. Davis, College Station, Texas. 
Frank L. Farley, Camrose, Alberta. 
William Earl Godfrey, Ottawa, Ontario. 
Joseph Corwin Howell, Knoxville, Tennessee. 
Mrs. Junea W. Kelly, Alameda, California. 
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Rupert James Longstreet, Daytona Beach, Florida. 

Seth Haskell Low, Laurel, Maryland. 

Thomas Henry Manning, Ottawa, Ontario. 

Harold Dies Mitchell, Buffalo, New York. 

George Athan Petrides, College Station, Texas. 

Chandler Seymour Robbins, Laurel, Maryland. 

Charles Gald Sibley, San Jose, California. 

Robert Earl Stewart, Laurel, Maryland. 

Charles Vaurie, New York City. 

Laidlaw Onderdonk Williams, Carmel, California. 
AssociaTEs—718 

ATTENDANCE 


Registration at the meeting showed an attendance of 219, composed 
of 29 Fellows, 45 Members, and 145 Associates. Represented were 23 
states, the District of Columbia, two provinces of Canada, Argentina, 
and Venezuela. Registration also showed an attendance of 147 guests, 
bringing the total registration to 366. 


FELLOWS, MEMBERS, AND ASSOCIATES PRESENT 


Patrons:—Hoyes Lloyd, Mrs. Dayton Stoner. 

Fe.tLows:—John W. Aldrich, Arthur A. Allen, Dean Amadon, H. G. Deignan, 
Jean Delacour, Herbert Friedmann, Ira N. Gabrielson, Alfred O. Gross, Lawrence E. 
Hicks, S. Charles Kendeigh, Harrison F. Lewis, Frederick C. Lincoln, Hoyes Lloyd, 
Ernst Mayr, Alden H. Miller, Robert T. Moore, Robert Cushman Murphy, Harry 
C. Oberholser, James L. Peters, Roger T. Peterson, Olin Sewall Pettingill, Jr., Frank 
A. Pitelka, L. L. Snyder, Herbert L. Stoddard, George Miksch Sutton, W. E. Clyde 
Todd, Josselyn Van Tyne, Alexander Wetmore, John T. Zimmer. 

Mempers:—Mrs. A. A. Allen, James L. Baillie, Jr., E. R. Blake, W. Wedgwood 
Bowen, Beecher S. Bowdish, Herbert W. Brandt, Maurice Brooks, Maurice Broun, 
C. H. D. Clarke, Allen J. Duvall, Harvey I. Fisher, W. Earl Godfrey, A. I. Good, 
Donald R. Griffin, Owen J. Gromme, H. W. Hann, J. C. Howell, R. A. Johnson, 
Peter Paul Kellogg, Mrs. Junea W. Kelly, Seth H. Low, C. Russell Mason, Harold D. 
Mitchell, Burt L. Monroe, R. Allyn Moser, Mrs. Elsie M. B. Naumburg, Charles K. 
Nichols, Ralph S. Palmer, W. H. Phelps, Jr., Richard H. Pough, Chandler S. Robbins, 
Aretas A. Saunders, James Savage, A. W. Schorger, T. M. Shortt, Alexander Sprunt, 
Jr., Robert W. Storer, Gustav A. Swanson, Wendell Taber, Milton B. Trautman, 
Arthur C. Twomey, Winsor M. Tyler, George J. Wallace, Leonard Wing, Albert 
Wolfson. 

ASSOCIATES: 

California, 2—Enid K. Austin, Oakland; Herbert O. Hill, Redlands. 
Connecticut,1—Mrs. Harold Hibbert, New Haven. 

Florida, 1—J. C. Dickinson, Jr., University Station. 

Illinois, 2—Mrs. Hermon D. Smith, Lake Forest; Melvin A. Traylor, Winnetka. 
Maryland, 2—Ilse Kind Kuch, Pikesville; Mrs. Eleanor C. Robbins, Laurel. 
Massachusetts, 3—Aaron M. Bagg, Holyoke; Kay T. Rogers, Cambridge; Alvah W. 

Sanborn, Lenox. 

Michigan, 4—Mrs. Edith K. Frey, Jackson; Philip S. Humphrey, Ann Arbor; Paul 

B. Slud, Ann Arbor; Arthur E. Staebler, Hickory Corners. 
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Nebraska, 2—Mrs. Jane M. Moser, Omaha; William F. Rapp, Jr., Crete. 

New Hampshire, 1\—Douglas E. Wade, Hanover. 

New Jersey, 2—Mrs. Herbert E. Carnes, Tenafly; Mrs. Sara B. Andrews, High Bridge. 

New York, 78—W. H. Almendinger, Buffalo; Robert S. Arbib, Jr., Woodmere; 
Harold H. Axtell, Buffalo; Ellsworth Barnard, Alfred; Clark S. Beardslee, Ken- 
more; Philip M. B. Boocock, Buffalo; Mrs. Albert R. Brand, New York City; 
George Buckland, Batavia; Frances L. Burnett, Ithaca; Howard H. Cleaves, 
Staten Island; Roland C. Clement, Ithaca; Marjorie Crimmings, Yonkers; Robert 
W. Dickerman, Ithaca; Stephen W. Eaton, Olean; Eugene Eisenmann, New York 
City; Hazel R. Ellis, Keuka Park; Mary Louise Emerson, Buffalo; Karl F. Eschel- 
man, Buffalo; Richard B. Fischer, Ithaca; Stephen C. Fordham, Jr., Delmar; E. 
Thomas Gilliard, New York City; Robert A. Greene, Geneseo; Lawrence I. Grinnell, 
Ithaca; Reginald W. Hartwell, Rochester; Oscar Hawksley, Ithaca; Axel Heil- 
born, Niagara Falls; M. Max Hensley, Ithaca; Robert C. Hermes, Buffalo; Oliver 
H. Hewitt, Ithaca; Mrs. Herbert A. Hickman, Buffalo; Bryon T. Hipple, 
Jr., Albany; J. Southgate Y. Hoyt, Etna; Mrs. Sally F. Hoyt, Etna; Allen E. 
Kemnitzer, Webster; Brina Kessel, Ithaca; Walter Klabunde, Niagara Falls; 
Ward Klepfer, Kenmore; Allan S. Klonick, Rochester; Sarah M. Knight, Buffalo; 
Rufus H. LeFevre, Buffalo; Philip R. Lenna, Jamestown; Mrs. Louise Miner 
Mansfield, Buffalo; Paul S. Martin, Ithaca; Neil S. Moon, Rochester; Mrs. Robert 
Cushman Murphy, New York City; Bernard Nathan, Buffalo; Walter W. Naum- 
burg, New York City; Theodora Nelson, New York City; Oliver S. Owen, Ithaca; 
Kenneth C. Parkes, Ithaca; Kathryn M. Praemassing, Buffalo; Edgar M. Reilly, 
Jr., Ithaca; Mrs. Mildred Baker Rosa, Buffalo; Richard Rosche, Buffalo; Minnie 
B. Scotland, Cohoes; Edward L. Seeber, Buffalo; Albert R. Shadle, Buffalo; Mrs. 
Kathleen Green Skelton, New York City; Willard F. Stanley, Fredonia; Rudolph 
H. Stone, Schenectady; Robert Sundell, Frewsburg; Francis T. Tilley, Buffalo; 
Carll Tucker, Mt. Kisco; Mrs. Carll Tucker, Mt. Kisco; A. V. Tulinoff, Niagara 
Falls; Mrs. Alice S. Ulrich, Buffalo; Edward C. Ulrich, Buffalo; William C. Vaug- 
han, Kenmore; Jason A. Walker, Waterloo; John F. Wanamaker, Ithaca; Gertrude 
G. Webster, Buffalo; Robert D. Weigel, Buffalo; Marie Wendling, Williamsville; 
LeRoy Wilcox, Speonk; Ellen J. Windsor, Buffalo; Cyril Wolfling, Alden; A. J. 
Wright, Buffalo; Mrs. Olive R. York, Elmira. 

Ohio, 4—Robert E. Ball, Canton; Mrs. Grant Cook, Youngstown; Frank A. Hartman, 
Columbus; Harold Mayfield, Toledo. 

Oklahoma, M. Dale Arvey, Norman. 

Ontario, 25—Neil F. Bourne, Hamilton; Allan C. Brooks, Jr., Toronto; Alfred H. 
Bunker, Toronto; Bill Campbell, Hamilton; O. E. Devitt, Toronto; Bertram A. 
Fauvel, Ottawa; C. David Fowle, Toronto; W. W. H. Gunn, Toronto; C. E. Hope, 
Toronto; W. W. Hughes, Embro; W. E. Hurlburt, Vineland; Mrs. L. E. Jaquith, 
Toronto; Mrs. Louise DeKiriline Lawrence, Rutherglen; Mrs. Wilmot Lloyd, 
Ottawa; D. S. Miller, Toronto; Mrs. Osborne Mitchell, Streetsville; George W. 
North, Hamilton; William L. Putman, Vineland Station; R. W. Sheppard, Ni- 
agara Falls, Mrs. Doris Huestis Speirs, Pickering; J. Murray Speirs, Pickering; 
Mrs. James A. Selby, Ridgeville; Allen W. Stokes, Scudder; Eric Thorn, Toronto; 
G. B. White, Port Colborne. 

Pennsylvania, 8—Robert W. Glenn, Pittsburgh; Horace Groskin, Ardmore; Roland 
W. Hawkins, Pittsburgh; Frederick V. Hebard, Philadelphia; Phillips B. Street, 
Philadelphia; John E. Trainer, Allentown; Harold B. Wood, Harrisburg; Merrill 
Wood, State College. 
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Quebec, 2—Mrs. W. J. Armstrong, Montreal; Jules A. Decarie, Montreal. 
Tennessee, 1\—Lee R. Herndon, Elizabethton. 
Washington, D. C., 2—Charles H. M. Barrett, Malcolm Davis. 
Wisconsin, 1—Clarence S. Jung, Milwaukee. 
Argentina, 1—Juan G. Esteban, Tucuman. 
Venezuela, 1—Mrs. W. H. Phelps, Jr., Caracas. 
PuBLIc SESSIONS 
Six public sessions were held in the Buffalo Museum of Science. 
Four sessions were devoted to the reading of papers. ‘The session on 
Wednesday afternoon, as well as part of the session on Thursday 
morning, was devoted to symposia; the session on Thursday afternoon 
was occupied mainly by a showing of motion pictures. An outline of 
the program is presented below. ‘Titles marked with one asterisk 
were illustrated by lantern slides; those with two asterisks, by motion 
pictures. 
TuEsDAY MornING SESSION 
Welcome by Mr. Grorcg F. Goopygar, President of the Buffalo Society of Natural 
Sciences. 
Welcome by Mr. Wiii1am C. VauGcHAN, President of the Buffalo Ornithological 
Society. 
Response on Behalf of The American Ornithologists’ Union. 
Roll Call of Fellows and Members, Report on the Business Meetings. 
Announcement of the Result of Elections. 
Announcement from the Local Committee on Arrangements. 
*Moa Hunting in the Pyramid Valley Swamp, New Zealand. Ropert CusHMAN 
Mourpny, American Museum of Natural History, New York City. 
*Evaluation of Nature Sanctuaries for Research. S. CHARLES KENDEIGH, Uni- 
versity of Illinois, Champaign. 
The Stimulus for Spring Migration in Equatorial and Transequatorial Migrants. 
ALBERT WoLFson, Northwestern University, Evanston, Illinois. 
*Some Problems in an Avifaunal Review of Guerrero. Ropgert W. Storer, Uni- 
versity of Michigan Museum of Zoology, Ann Arbor. 
*Recent Developments in the Conservation of Waterfowl in James Bay. Ontver H. 
Hewi1Tt, Cornell University, Ithaca, New York. 
*The Relationship of Waxwings to Certain Other Birds. M. Date Arvgy, Uni- 
versity of Oklahoma, Norman. 
*Duetting in the Coppersmith (Megalaima haemacephala). Wuastam C. Ditcer, 
Cornell University, Ithaca, New York. 


TuESDAY AFTERNOON SESSION 
SyMPosIUM 
Methods, Objectives and Results of Recent Avian Systematics 
ALDEN H. Chairman 
HERBERT FRIEDMANN, ErNsT Mayr, AND ROBERT CUSHMAN MurRPHY 
Leaders of Discussion 


Principles and Practices in Collecting and Taxonomic Work. JossELYN VAN TYNE, 
University of Michigan Museum of Zoology, Ann Arbor. 
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Variations in Birds in Relation to Climate and Vegetational Structure. FRANK A. 
Prre.KA, University of California Museum of Vertebrate Zoology, Berkeley. 

Contributions of the New Systematics to the Modern Concept of the Species and to 
Macro-evolution. Dgan Amapon, American Museum of Natural History, New 
York City. 

The Bearing of Avian Systematics on Investigations of Evolutionary Process. 
Avpen H. Mier, University of California Museum of Vertebrate Zoology, 


Berkeley. 

WEDNESDAY MorNING SESSION 

*A Season with the Ant-birds of Barro Colorado Island, Canal Zone. R. A. JoHN- 
son, State Teachers College, Oneonta, New York. 

*Daily Activity of Birds in the Yukon. Leonarp WING, Agricultural and Mechani- 
cal College of Texas, College Station. 

A Mockingbird Sings (with phonograph records). C. Russet, Mason, Massa- 
chusetts Audubon Society, Boston. 

Further Progress in Bird Sound Recording Here and in Europe (with phonograph 
records). Paut Kgiioce, Cornell University, Ithaca, New York. 

Remarks Concerning the Descriptions of Bird Songs. Argras A. SAUNDERS, 
Fairfield, Connecticut. 

*Second Nestings of the Eastern Goldfinch. ALLEN W. Sroxgs, University of 
Wisconsin, Madison. 

*Some Observations on the Breeding of the Blackburnian Warbler in a Coniferous- 
Deciduous Forest. E. M. HaGMgier, Ontario Department of Lands and 
Forests, Algonquin Park. 

*Twelve Years of Banding Piping Plovers on Long Island, New York. LeRoy 
Wi1cox, Speonk, Long Island, New York. 

*Some Observations from a Comparative Life History Study of the Downy and 
Hairy Woodpeckers. ArTHUR E. STagBLER, W. K. Kellogg Bird Sanctuary, 
Hickory Corners, Michigan. 

Further Light on the Behavior of the ‘Spurious’ Arctic Terns. Oscar HAWKSLEY, 
Cornell University, Ithaca, New York. 

*Royal Ontario Museum’s Expedition to Cape Henrietta Maria, Ontario, 1948. 
C. E. Hops, Royal Ontario Museum of Zoology, Toronto. 

WEDNESDAY AFTERNOON SESSION 

Development of the White in Junco Tails. Growth Bars in Feathers. Haro.p B. 
Woop, Harrisburg, Pennsylvania. 

*Partial Albinism in the Bronzed Grackle. W.W.H. Gunn, Ontario Department 
of Lands and Forests, Toronto. 

The Relation of Day Length and Gonadal Regression to Postnuptial Molt in the 
White-throated Sparrow and Other Fringillids. ALBERT Wo.rson, North- 
western University, Evanston, Illinois. 

*The Avian Adrenal. Frank A. HARTMAN, Ohio State University, Columbus. 

*Meteorological Aspects of a May Wave in Massachusetts. AARON Moore Bacc, 
Holyoke, Massachusetts. 

Memorial to Frank M. Chapman. Rosert CusHMAN Mourpuy, American Mu- 
seum of Natural History, New York City. 

The Paisley Memorials to Alexander Wilson. Esa G. ALLEN, Cornell University, 
Ithaca, New York. 

Changing Types of A. O. U. Programs. Gracr E. Barstow Murpny, New York 
City. 
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*Canada’s First Ornithologist. James L. Barium, Jr., Royal Ontario Museum of 
Zoology, Toronto. 

*The Study of Ornithology in China. Rurus H. LeFevre, New York Experiment 
Station, Geneva. 

THURSDAY MoRNING SESSION 

*Use of the Roadside Census to Secure Data from Which to Derive a Population 
Index. Josep C. Howe, University of Tennessee, Knoxville. 

*Some Experiments with a Method for Determining Breeding Bird Populations of 
the Forest. W. W. H. Gunn, Ontario Department of Lands and Forests, - 
Toronto. 

*Drumming as a Factor Influencing the Local Dispersal of Ruffed Grouse. J. F. S. 
BENDELL, Ontario Department of Lands and Forests, Algonquin Park. 

The Problem of Clutch-size in the Anatidae. FRrepERicK V. HeBarp, Philadelphia, 
Pennsylvania. 
The Herring Gull-Cormorant Control Project. ALrrep O. Gross, Bowdoin 
College, Brunswick, Maine. 
SyMPosIuM 
Birds in the Air 
Dona.p R. Grirrin, Chairman 


*The Problems Posed by Natural Flight, with Special Attention to the Wing Beat 
Frequency, Velocity, Span, Weight, and Altitude Relations. Jams L. Fitz- 
Patrick, Staten Island, New York. 

*The Aerodynamic Constants of Soaring Birds. Aucust Raspgt, Mississippi State 
College, State College. 

Soaring Techniques of Mountain Birds. Joacnin Kuetrner, Air Force Cam- 
bridge Research Laboratories, Cambridge, Massachusetts. 

*Airplane Observations of Birds—Techniques and Potentialities. Donato R. 
Grirrtn, Cornell University, Ithaca, New York. 


THURSDAY AFTERNOON SESSION 

*Some Recent Studies of North American Waterfowl. ArTHur A. ALLEN, Cornell 
University, Ithaca, New York. 

**Hawk Mountain Highlights. Maurice Broun, Hawk Mountain Sanctuary, 
Kempton, Pennsylvania. 

**Life History Studies of the Great Horned Owl. Kay T. Rocsrs, Harvard Uni- 
versity, Cambridge, Massachusetts. 

**The Peregrine Falcon and Its Eyrie. Doucias E. Wapg, Dartmouth College 
Museum, Hanover, New Hampshire. 

**The Canal Zone Biological Area. ALFRED O. Gross, Bowdoin College, Brunswick, 
Maine. 

**The Sandstone Mountains of Southern Venezuela. Wi.t1aAM H. PHEtps, Jr., 
Caracas, Venezuela. 


SPECIAL EXHIBITS 


On special exhibit at the Buffalo Museum of Science were 22 recent 
paintings of Newfoundland birds by Roger Tory Peterson, 17 recent 
paintings of Mexican birds by George Miksch Sutton, eight paintings 
by Allan Brooks, and eight field sketches by T. M. Shortt. In addi- 
tion, there were paintings by: William C. Dilger of Ithaca, New York; 


98 PETTINGILL, Sixty-seventh Stated Meeting of A. O. U. [jae 


Ray Emms of Eggertsville, New York; Hugh Land of Huntington, 
West Virginia; A. J. Wright II, of Buffalo. There were photographs 
by: Robert C. Hermes and Robert Weigel of Buffalo; Gordon White 
of Port Colborne, Ontario; and William Carrick, Alan Gordon, Dalton 
Muir, and Donald Smith, of Toronto, Ontario. 


SocraL Events 


On Monday, a luncheon for the Council was given by the Local 
Committee at the Hotel Statler, and a dinner for the Fellows was given 
in the evening at the Buffalo Athletic Club. 

Four hundred and fifty persons attended the informal reception held 
Tuesday evening at the Buffalo Museum of Science by the Buffalo 
Society of Natural Sciences and the Buffalo Ornithological Society in 
honor of The American Ornithologists’ Union and guests. Prior to 
the reception, Dr. Robert Cushman Murphy showed his film, ‘A 
Naturalist in Changing New Zealand.” 

On Wednesday evening, 310 members and their guests attended the 
Annual Dinner in the Ballroom of the Hotel Statler. Entertainment 
included an imaginary broadcast of news reports concerning ornitholo- 
gists and the showing of the motion picture, ‘“The Tawny Pipit.” A 
new, 40-page issue of “The Auklet’ made its appearance at the Annual 
Dinner. 

About 175 people attended the informal entertainment given in the 
Fillmore Room of the Hotel Statler when James Savage showed a 
selection of his motion pictures covering former meetings of The 
American Ornithologists’ Union, and Robert C. Hermes, a member of 

the Buffalo Ornithological Society, presented a splendid film of birds 
at Machias Seal Island in the mouth of the Bay of Fundy. 


FIELD TRIPS 


There were early morning field trips to nearby points before the 
sessions on Tuesday, Wednesday, and Thursday. On Friday, 107 
members and guests participated in five field trips to various places in 
the Niagara Frontier area. All of the field parties met for a cafeteria 
lunch at Niagara Falls, Ontario, overlooking the falls. Later, a trip 
was made to observe water birds in the Niagara Gorge below the falls. 


RESOLUTIONS 


At the public session on Thursday afternoon, the Resolutions Com- 
. mittee consisting of Herbert Friedmann, Hoyes Lloyd, and Alden H. 
Miller gave the following report: 

The Sixty-seventh Meeting of The American Ornithologists’ Union 
in Buffalo in October, 1949, the first to be held in this city, has been an 
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especially felicitous and profitable gathering. This we know is due to 
a very efficient and hospitable Committee on Arrangements and to the 
sponsoring organizations. Every need of members and visitors has 
been thoughtfully anticipated and abundantly supplied, and an ex- 
ceedingly pleasant sojourn has been enjoyed by all. 

Therefore, it is whole-heartedly the resolve of the Union to express 
its warm appreciation to the Local Committee on Arrangements which 
has served so well under the able leadership of Mr. James Savage and 
Mr. William C. Vaughan and with the aid of Mrs. Philip Rosa, Mrs. 
Herbert A. Hickman, Miss Kathryn Praemassing, Mrs. James A. 
Selby, Mrs. Edward E. Ulrich, Miss Gertrude G. Webster, and Messrs. 
Harold H. Axtell, Clark S. Beardslee, Ward Klepfer, Harold D. 
Mitchell, Bernard Nathan, Edward L. Seeber, Albert R. Shadle, 
Edward C. Ulrich, and Albert J. Wright II. 

It is further resolved that the sincere thanks of the Union be ex- 
tended to the Buffalo Society of Natural Sciences and the Buffalo 
Ornithological Society, which have supported and planned this meeting 
and which have provided us with excellent meeting places and orni- 
thological exhibits. 


THE AMERICAN ORNITHOLOGISTS’ UNION 
TREASURER’S REPORT, FiscaAL. YEAR ENDING SEPTEMBER 15, 1949 
Balance from 1948 


8,086.03 
Subscriptions to The Auk 1,068.76 
Sales of publications (back issues, abridged check-list, etc.).......... 589.16 
From authors for reprints 428.44 
Contributions 550.00 


Interest from 
General Endowment Fund 
Ruthven Deane Fund 
Educational Fund 


1,338.76 
Brewster Fund (1948 Award paid from Canadian Account) 415.00 
Advertising 45.00 


$13,205.31 


IncoME To ActivE Funp Account 
Dues 
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SpEcIAL Funps 
Educational Endowment Fund 
Interest from invested fund 
Transferred to active account. Ten student 
members—$3.00 each, one less—.64 on gratis 
basis 
Bird Protection Endowment Fund 
Interest from invested fund 
Stationery for committee 
Dues to International Union for the Protection 


Cash honorarium paid from our Canadian Fund; 
this amount placed in active fund account 
Balance in checking account 
Endowment Fund 
Collected during 1948 according to Treasurer’s 
report at 1948 meeting and not invested: 
Life members, all classes 


To Girard Trust Co. Account Investing Trustees 
In checking account to be invested 

Special Fund for Publication of Fifth Edition of 
the Check-list of North American Birds on de- 
posit in United States National Bank, Omaha 


DISBURSEMENTS 
Manufacturing and Distribution of The Auk 
Vol. 65, No. 4, October, 1948 
Honorarium to Past Editor 


Vol. 66, No. 1, January, 1949 

Vol. 66, No. 2, April, 1949 

Vol. 66, No. 3, July, 1949 

Mailing back numbers, mailing issues to delinquent mem- 
bers, new plates, and changes in addressograph plates 
from June 1, 1948, to August 31, 1949 


$8,950.57 


| 
an. 
$27.64 
$57.35 
16.44 
F Loaned from active fund.................... 7.09 
$64.44 $64.44 
Brewster Award Fund 
: Interest from invested fund................. $434.93 
1.03 
$1,360.00 
Collected from September 15, 1948, to September 4 
15, 1949 
Life members, all 680.00 
2,592.25 
592.25 
$500.00 { 
83.00 
2,055.05 4 
2,115.80 
1,365.29 
569.12 
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Reprints (July, 1948, to July, 1949, incl.) ... 
Membership Committee 
Research Committee 
Loaned to Bird Protection Account 
To Endowment Fund Account, collected during 1948, not invested 
Life members, all classes 
Donations 


Programs, 1948 Meeting 
Stenographic work, 1948 Meeting 
International Committee for Bird Protection Dues 1948-1949 
Zoological Society of London 
Purchase of back numbers, The Auk 
Mimeographed price list back issues, The Auk 
Express on donated back numbers, The Auk, 
Express on membership files etc 
1949 Brewster Medal (will be paid for from 1949 fund) 
Stationery, all offices 
Dues Notices 
1948 Delinquent 
1949 Three notices 
Processing and distributing material concerning 1949 meeting 
Bank charges, check book, and collections 
Refunds over-payment 
Telegrams and Telephone 
Secretary’s office expenses 
Postage, mimeographed material and secretarial aid 
Editor’s office expenses 
Supplies, postage, secretarial aid 
Treasurer’s office expenses 
Supplies, postage (mailing out material from Omaha), mimeographed 
material and secretarial aid 


Total active fund 
Total expended 


Active fund account overdrawn 


Status of checking account 
From Brewster Fund Account 
From Endowment Fund Account 


Overdrawn by active account 


Amount in checking account 


R. Attyn Moser, Treasurer and Business Manager. 


$13,205.31 


13,300.47 


95.16 


1.03 
592.25 


593.28 
95.16 


$498.12 
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676.61 
297.56 
24.50 
7.09 
1,471.00 
70.60 
20.75 
10.00 
25.00 
27.78 
5.20 
40.76 
18.26 
128.98 
263.25 
| 252.00 
4.44 
16.76 
17.52 
192.89 
363.53 
415.42 
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OFFICERS, COUNCIL, TRUSTEES, AND COMMITTEES OF 
THE AMERICAN ORNITHOLOGISTS’ UNION, 1950 


Ropert CusHMAN Murpny, President 
JossELYN VAN Tyne, First Vice-President 
ALDEN H. Miuusr, Second Vice-President 
OLIN SEWALL PETTINGILL, JR., Secretary 
R. ALLYN Moskr, Treasurer and Business Manager 
Harvey I. Fisner, Editor of ‘The Auk’ 
MEMBERS OF THE COUNCIL IN ADDITION TO OFFICERS 


Joun T. EMuEN, Jr 
C. LINCOLN 


Jean M. LinspDA.e, Cooper Ornithological Club Representative 
Bort L. Monrok, Ornithological Club Representative 


> Ex-Presidents 
Hoyes Lioyp, 1946-48 

James L. Perers, 1943-45 
ALEXANDER WETMORE, 1926-29 


INVESTING TRUSTEES 


K. Porter, Chairman 
R. M. DE SCHAUENSEE 


CoMMITTEE ON Finance. R. Allyn Moser, Chairman, Burt L. Monroe, Robert 
Cushman Murphy, Olin Sewall Pettingill, Jr., Herbert L. Stoddard. 

CoMMITTEE ON ENDOWMENT. (To be appointed.) 

Sprcra CANADIAN CoMMITTEE. Hoyes Lloyd, Chairman. J. A. Munro, L. L. 
Snyder. 

CoMMITTEE ON PuBLICATIONS. ‘The Editor of ‘The Auk,’ Chairman. The Presi- 
dent, the Secretary, the Treasurer and Business Manager, the Editor of ‘The Ten- 
year Index to The Auk’ (Charles K. Nichols), Alden H. Miller, Josselyn Van Tyne. 

CoMMITTEE ON CommunicaTions. Olin Sewall Pettingill, Jr., Chairman. John 
T. Emlen, Jr., Albert Wolfson. 

Eprrorral CoMMITTEE. Harvey I. Fisher, Chairman. John T. Emlen, Jr., S. 
Charles Kendeigh, Robert W. Storer. 

CoMMITTEE ON THE BREWSTER MegmoriAL AWARD. Ernst Mayr, Chairman. 
Joseph J. Hickey, Alden H. Miller. 


Expiration 
of Term : 
CoMMITTEES 
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CoMMITTEE ON BiocrapHy. A. W. Schorger, Chairman. J. L. Baillie, Jr., Jean 
Delacour, Donald S. Farner, J. J. Hickey, Hildegarde Howard, T. S. Palmer. 

COMMITTEE ON THE NOMINATION OF FELLOWS AND MEMBERS. Alden H. Miller, 
Chairman, John W. Aldrich, L. L. Snyder. 

CoMMITTEE ON THE NomINaTION oF AssocraTEs (“Membership Committee’). 
Leonard Wing, Chairman. Gordon Alexander, M. Dale Arvey, Aaron M. Bagg, 
Clark S. Beardslee, Emmet R. Blake, Mrs. Herbert E. Carnes, C. Russell Mason, 
Robert T. Orr, William F. Rapp, Jr., Chandler S. Robbins. 

CoMMITTEE ON CLASSIFICATION AND NOMENCLATURE OF NoRTH AMERICAN Birps. 
Alexander Wetmore, Chairman. Herbert Friedmann, Vice-Chairman. Frederick C. 
Lincoln, Alden H. Miller, James L. Peters, Josselyn Van Tyne, John T. Zimmer. 

CoMMITTEE ON Birp Protgction. Gustav Swanson, Chairman. Philip A. 
DuMont, Ira N. Gabrielson, A. Starker Leopold, James A. Munro, Richard H. 
Pough. 

CoMMITTEE ON RgsEARCH. Albert Wolfson, Chairman. Donald S. Farner, 
Herbert Friedmann, S. Charles Kendeigh, Ernst Mayr, Alden H. Miller, Margaret 
M. Nice, Josselyn Van Tyne. 

CoMMITTEE ON EpucaTion. William H. Behle, Chairman. Ian McT. Cowan, 
John T. Emlen, Jr., Joseph C. Howell, Charles G. Sibley. 

Loca, COMMITTEE ON ARRANGEMENTS FOR THE SIXTy-EIGHTH STATED MEETING. 
W. J. Breckenridge, Chairman. Milton D. Thompson, Vice-Chairman. Mrs. I. A. 
Lupient, Secretary-Treasurer. Amy Chambers, J. F. Clements, Whitney Eastman, 
Harvey I. Gunderson, R. A. Kortman, Donald K. Lewis, Mrs. G. R. Magney, 
Theodore Melone, Warren Nord, O. S. Pettingill, Jr.. Dwain W. Warner, Vernon 
Whipple, Mrs. M. M. Willey. 
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GENERAL NOTES 


Arkansas Kingbird in Florida.—On December 11, 1948, Mr. Wray H. Nichol- 
son and the writer observed five Arkansas Kingbirds, Tyrannus verticalis, 
near Shiloh, Merritt Island, Brevard County, Florida. The birds were perched 
on the telephone wires along a hard-surfaced road, for a distance of perhaps 
several hundred feet. The light-gray head and upperparts, yellowish underparts 
and narrow, white-bordered outer tail feathers were clearly discernible with 8-power 
glasses from a distance of about 25 feet. Although this bird turns up from time to 
time as a straggler in Florida (Howell, Florida Bird Life, 1932, cites eight records), its 
occurrence seems worthy of note—Rosert F. Mason, Jr., Fern Park, Florida. 


A new Cuckoo-shrike from the Solomon Islands.—In addition to several 
adult males of Edolisoma tenuirostre, the Whitney South Sea Expedition collected on 
Pavuvu, Solomon Islands, a single immature male which differed strikingly from any 
other specimen from the Solomon Islands. However, I refrained from describing 
this apparently new race on such scanty evidence. Recently, Mr. H. G. Deignan 
called my attention to the existence of three additional immature specimens in the 
United States National Museum and kindly placed them at my disposal. Even 
though this new material does not include adult females either, it fully confirms the 
distinctness of the Pavuvu race in the immature plumage. 


Edolisoma tenuirostre nisorium, new subspecies 


Type: U. S. Nat. Mus. No. 405431; Pavuvu, Russell Islands, British Solomon 
Islands; October 25, 1944; S. M. Ray, collector. 

Adult male similar to that of E. t. erythropygium. Immature even paler under- 
neath than that of erythropygium; entire underparts from chin to flanks covered by 
narrow black bars; under tail-coverts unbarred. Upperparts darker; back fuscous 
brown, not rufous brown; rump brown with blackish bars, not pure rufous. Size as 
in erythropygium. Known only from Pavuvu, Russell Islands.—E. Mayr, American 
Museum of Natural History, New York. 


Recent Raven records in Massachusetts.—Although Corvus corax principalis 
nests in Maine and through the higher Alleghenies to Georgia, it has been considered 
arare bird in Massachusetts for at least acentury. Forbush (Birds of Massachusetts, 
vol. 2, 1927) calls the Raven ‘‘an accidental visitor”; Allen (List of Birds of New 
England, 1901) agrees and adds, ‘‘no recent records.” The former lists the following 
records: Tyngsborough, prior to 1859, one; Springfield, 1859, two; Dedham, about 
1859, two; Williamstown, prior to 1877, two; Northampton, prior to 1901, one; 
Tyngsborough, no date, Brewster collection, one. 

In short, ‘‘the raven . . . has long since retired to less frequented spots” (Allen, 
Bull. Nuttall Orn. Club, 1876) and is “‘now extirpated from Essex County, Massa- 
chusetts, though formerly common as attested by early writers’ (Townsend, Birds 
of Essex County, 1905). §. Gilbert Emilio did not include the bird in his ‘Field-List 
of the Birds of Essex County, Mass.’ but relegated it to the hypothetical list because 
there was no known specimen for the county in 1940. 

Since then, two Ravens taken in this county have been located, largely through the 
efforts of Oscar M. Root of North Andover, and have been placed in local museums. 
To quote Mr. Root, “‘the specimen in the Natural History Museum of Brooks School, 
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North Andover, was caught in a mink trap set in water at Haggett’s Pond, Andover; 
about 1890 by S. Arthur Lovejoy.’’ The second specimen was collected by Arthur 
Heiman of Methuen and has recently been presented by him to the Peabody Museum 
of Salem. Mr. Heiman says, regarding this bird, “In the latter part of July, 1933 I 
was shooting crows in the Scotland Hill district (near the Methuen-Haverhill line). 
In a pasture on the hilltop . . . a large black bird got up . . . which was secured 
and found to be a raven in the pin feather stage, though well advanced.” 

There are also recent sight records of the Raven, mainly in the past ten years, since 
between 1927 and 1938 only one has been found. An earlier one is that of November 
11, 1922, when Mr. Arthur W. Beckford of Danvers, an experienced hunter who had 
shot many crows, saw in Ipswich a bird which he was convinced was a Raven. 

By 1940, Paul F. Eckstorm of Brewer, Maine (Bull. New England Bird Life, 4 (2)) 
notes the Raven is ‘‘increasing somewhat in forested areas and westward along the 
coast,”’ and Katharine Tousey (Bull. New England Bird Life, 5 (7)) reports “‘more 
than usual; two to eight in every wild harbor of the east coast of Maine.” To the 
south, J. J. Murray in Virginia (Bent, Life Histories of North American Jays, Crows, 
1946) says ‘‘commoner now than it was ten years ago.” 

It seems probable that this increase of breeding birds both north and south is 
reflected in the more numerous records for Massachusetts for the last decade. The 
two reports from Connecticut are included as confirming the possibility of a coast- 
wise migratory movement. 

Summary or Recoxps or 1940-1948 


1941 Mass., Mt. Tom., October 26, Mrs. Albert Dietrich and Ruth Wheelright... .. 
1942 Connecticut, Waterford, March 11, E. V. Stoddard 
1943 Conn., Waterford, April 2, E. V. Stoddard 

Massachusetts, Osterville, Avril 18, John W. Eaton 
1945 Mass., Brookline, March 27, Ruth Ernst 
1947 Mass., Rockport, November 9, Davis Crompton 

Mass., North Andover, December 12 and 15, Oscar M. Root 
1948 Mass., Newburyport, May 22, Charles Crain and D. E. Snyder 

Such frequent encounters were apparently unknown prior to the last decade, or at 

least were unrecorded in the past century. Two explanations might be suggested: 
(a) an increase in Raven populations both to the north and south, with casual mi- 
grants flying over Massachusetts; and (b) an increase in the number of skilled ob- 
servers in the state——Dorotny E. Snyper, The Peabody Museum, Salem, Mass. 


European Tree Sparrows at Hannibal, Missouri.—In 1870, a colony of Euro- 
pean Tree Sparrows, Passer montanus montanus, was released in St. Louis, Missouri. 
They flourished near Shaw’s Garden in St. Louis until 1877 when the English House 
Sparrow, Passer domesticus, spread westward and displaced its less aggressive cousin. 
The colony broke into isolated groups which seemed to drift slightly eastward and 
southward. For a number of years nesting pairs were reported from St. Louis, East 
St. Louis, Alton, Horseshoe Lake in southern Illinois, and even down to the Reelfoot 
Lake country in Kentucky. Their usual range was in a radius of about 50 miles 
from St. Louis. 

It is of some interest that in 1946 a pair nested behind a water spout on the Hanni- 
bal Missouri High School, which is about 50 miles farther north than the bird has ever 
before been reported. ‘The following year a pair nested in a bird box at Hull, Illinois, 
ten miles east of Hannibal. No 1948 record has been secured of this pair.—T. E. 
MUSSELMAN, Quincy, Iilinois. 

Raised ear coverts.—It is well known that many birds raise the crown feathers 
when alerted, but not enough alarmed to flee. I have not seen any reference to 
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raised ear coverts under the same conditions. The reaction is not easy to see and, 
in fact, I have only seen it clearly twice, once in a towhee, Pipilo erythrophthalmus, 
and recently in a hen pheasant, Phasianus colchicus. In each case the bird’s head 
faced directly away from me, and the coverts projected from the outline of the head 
like two little, lateral crests. The function of the action is clear. Even the special- 
ized anterior auricular feathers must exert a considerable attenuating effect on sound 
waves which would be diminished by raising and separating the feathers —CHARLES 
H. Buake, Massachusetts Institute of Technology, Cambridge, Massachusetts. 


Insect food of the Nevada Savannah Sparrow.—Studies of insect food of 
Utah birds, with particular regard to their feeding on the beet leafhopper, Eutettix 
tenellus (Baker), and on the pea aphid, Macrosiphum pisi (Kalt.), resulted in accumu- 
lation of 14 stomachs of the Nevada Savannah Sparrow, Passerculus sandwichensis 
nevadensis Grinnell. Recognizable insect food contained in the 14 stomachs con- 
sisted of: Orthoptera, one grasshopper nymph; 50 Homoptera, nine of which were 
leafhoppers, five being clover leafhoppers, Aceratagallia sanguinolenta Prov., besides 
four beet leafhoppers, 31 aphids, 29 being pea aphids and two European grain aphids; 
39 Hemiptera, of which nine were mirids, three being lygus bugs, seven damsel bugs— 
nearly all Nabis alternatus Parsh., and 16 lygaeids, all of which were false chinch bugs, 
Nysius ericae (Schill.); 28 Coleoptera, of which four were larvae, three chrysomelid 
leaf beetles, five weevils of which one was an adult, three larval alfalfa weevils and 


one a pea weevil; eight larval Lepidoptera and 17 eggs; 15 Diptera, of which 13 were | 


chironomid midges; four Hymenoptera, two being ants. In addition, numerous 
insect fragments and 136 weed seeds were recognized —GrorcE F. KNOWLTON, 
Utah State Agricultural College, Logan, Uiah. 


Some breeding records from eastern Kentucky.—The only mountain in Ken- 
tucky which is high enough to have an avifauna of northern birds (Transitional 
Zone) is Big Black Mountain, altitude 4150 feet, in Harlan County. First collec- 
tions were made there by Howell (Auk, 27: 295-304, 1910). Wetmore’s party from 
the U. S. National Museum also visited there in 1938 and verified the subspecific 
status of such birds as the Carolina Junco, Cairn’s Warbler, and the Mountain Vireo 
(Proc. U. S. Nat. Mus., 88: 529-574, 1940). Notes on the birds of this area have also 
been published by Barbour (Kentucky Warbler, 17: 46-47, 1941) and Breiding 
(Kentucky Warbler, 23: 37-40, 1947). With one exception no mention is made of 
nests, and the breeding status is based either upon their presence in June or July or 
upon birds collected in juvenal plumage. In view of the fact that part of Black 
Mountain is in Virginia, the presence of juvenile birds (unless exceedingly young and 
helpless) is doubtful proof of breeding in Kentucky. It, therefore, seems desirable 
to record the discovery of nests of three of these northern species. 

John Reynolds, a student at the University of Louisville, and I camped near the 
top of Black Mountain from June 16 to 18, 1947. The summit of the mountain, 
which is fairly flat, has been largely cleared and parts of it are in grassy fields. ‘The 
peak lacks entirely the growth of such conifers as spruce and fir which are so char- 
acteristic of the higher summits in adjacent states. 

Chestnut-sided Warbler, Dendroica pensylvanica.—On the evening of June 16, we 
observed a pair of these warblers at about 4000 feet carrying food to a spot near the 
center of a blackberry patch. The nest with four well-fledged young was soon 
located in a dead brier, two feet above the ground. When we returned the next 
morning, all four young leaped from the nest when the parents gave alarm notes. 
We succeeded in capturing three for examination. The adults were fearless and came 


| 


i 
4 
4 
f 


Vol. 67) General Notes 


within three feet of us in their attempts to distract our attention. The male was 
trapped and banded when he tried to feed two of the fledglings which had been 
placed in one side of a two-cell Potter trap. When returned to the nest, the young 
Chestnut-sided Warblers refused to stay and quickly disappeared into the briers. 
The empty nest was then collected. 

The framework of this nest was made of coarse grasses, silvery in color, woven 
around and between the branches of the brier. A small amount of web had been 
used to stick the grass to the twigs. The nest was lined with finer brown grass. 
The outside dimensions of the nest were: diameter 7.5 cm., height 7.5 cm. The 
cavity measured 5.5 cm. in diameter by 3.0 deep. The exact thickness of the nest 
was hard to determine, because loose coarse grass extended 12 cm. beyond the cup- 
like portion, making a total height of about 20 cm. This appears to be the first 
record of the nesting of the Chestnut-sided Warbler in Kentucky. 

Cairn’s Warbler, Dendroica caerulescens cairnsi.—On June 17, a nest of this warbler 
was discovered at 3800 feet by Reynolds in a tiny buckeye tree only five feet tall. 
The nest had been constructed on top of a dead central shoot and was fastened on 
one side to two vertical shoots. The nest, which was 18 inches from the ground, 
contained three well-fledged young which quickly fluttered away into the under- 
growth when disturbed. The understory in this area was so sparse that the nest 
was exposed on all four sides. The site was in a grove of large sugar maples, Acer 
saccharum. ‘The ground cover consisted of spinulose wood ferns, Trillium, mayapple, 
and several woody plants such as a small yellow birch, a small beech, a mountain 
maple, and a group of witch hazel bushes. The body of the nest which was rather 
bulky was made out of strips of bark and wood. ‘The bottom of the nest was irregu- 
lar and loose, but the rim was firmly woven of striss of bark, held together and to the 
supporting branches by spiders’ webs. The deep bow! of the nest was lined with 
fine dark rootlets. The nest was slightly oval with the following dimensions: out- 
side diameters, 6.5 by 7.5 cm., and height 9.5; inside diameters of the cavity, 4.7 by 
5.5 cm., and depth 4.0. The lower three or four centimeters of material were loosely 
organized and hardly a part of the nest proper. The Black-throated Blue Warblers of 
this area, according to Wetmore whose party collected a series of four males and 
three females, are typical of D.c. cairnsi. Breiding (op. cit.) reported a nest with 
two young on the mountain on July 6, 1944, but does not give any details. We 
found this species to be the most common woodland bird in the deciduous forests 
along the higher slopes from 3500 to 4000 feet. 

Carolina Junco, Junco hyemalis carolinensis —A nest of this junco was discovered 
on June 17, six feet from the spring at our camp site. The nest had been constructed 
under a root on a sloping bank five inches from the surface. It contained three well- 
incubated eggs which were later taken and are now in the collection of Burt L. 
Monroe of Anchorage. Later, we trapped and banded the incubating female. Two 
hours later, when we checked the nest, we found her back on it. 

The nest itself was poorly made of slender brown grass and, on the side nearest 
the entrance, a cluster of feathery green moss had been incerporated. The dampness 
of the location had kept the moss fresh. There was very little lining in the nest 
except for a patch of reddish-brown sporophytes of a moss. They had been plucked 
off with their capsules still attached. When the nest was removed, it left a smooth, 
rounded depression in the damp ground. The nesting area was clear of bushes, 
near an open field, but under the shade of a large maple tree. 

Canada Warbler, Wilsonia canadensis.—One additional breeding record was 
established on Black Mountain on June 18, when a Canada Warbler was observed 
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casrying food in a wooded area. The recipient proved to be a fledgling so recently 
out of the nest that it could fly only short distances. This species was observed in 
two other wooded places above 3500 feet on the mountain.—Harvey B. LovE.u, 
Biology Department, University of Louisville, Louisville, Kentucky. 


Note on behavior of birds on a cold, winter day.—At Manhattan, Kansas, 
the morning of March 11, 1948, was clear, with the sun shining brightly. The 
thermometer registered —12° F. Thursday, March 11, followed a two-day blizzard 
with the wind from the northeast, in which six to eight inches of snow fell upon about 
as much snow already present and which had been frozen with a one or two-inch 
crust, making penetration difficult. 

Eastern Bluebirds, Sialia sialis, Robins, Turdus migratorius, and English Sparrows, 
Passer domesticus, were observed to be feeding on bittersweet berries as early as 7:30 
a.m., March 11. After a short feeding period, the bluebirds flew to the chimney-top 
of a house which was heated by a gas-burning installation in the furnace. A light 
northwest wind was blowing. The birds alighted on the south rim of the chimney, 
some with their heads into the chimney, others facing out from the chimney. Early 
in the morning, there were only two Bluebirds observed. Later in the day, other 
Bluebirds and some Cedar Waxwings, Bombycilla cedrorum, joined the group. The 
Bluebirds and Cedar Waxwings spent much time (until about 2:30 p. m.) on the 
chimney rim. A quantity of droppings was subsequently found on the chimney 
rim and on the roof at the south and southwest corners of the chimney. 

At 12:30 p. m., the outside temperature was +6° F. and there were four Bluebirds 
and two Cedar Waxwings on the south rim of the chimney, apparently taking advan- 
tage of the warm air coming up. 

On March 12, with the minimum temperature of —5° F. and a maximum tempera- 
ture of +38° F., the birds were not seen feeding or keeping warm.—Ra.pu L. AND 
IRENE D. Parker, Manhattan, Kansas. 


An avian association in the Himalaya Mountains.—A recent article on 
‘Species Association in Winter Groups’ by Wing (Auk, 63: 508-511, 1946) brought to 
mind similar circumstances I had observed in India. 

It was at a hill station, Ranikhet, in the northern part of the United Provinces, just 
west of Nepal in the Himalaya Mountains. The elevation was 6000 to 6500 feet. 
The tops of the ridges were crowned with long-leafed pine, Pinus longifolia Roxb., 
and the arid slopes below 5000 feet were not forested, except in the gullies where 
various oaks and acacias grew. 

On the afternoon of July 15, I was hiking through a pine woodland that had a thick 
understory of young pine and several shrub forms such as Berberis, Viburnum, 
Rhododendron, and Vaccinium, when I found myself in the midst of a flock typical of 
those we find in winter in Oregon. Although this can hardly be called a winter 
flock, it was definitely a post-breeding flock for nestings had been completed more 
than a month previously. 

Species composing the flock were (names are from Hugh Whistler’s ‘Handbook of 
the Birds of India’): 

Brown-fronted Pied Woodpecker (Dendrocopus auriceps) 
Gray Tit (Parus major) 

Green-backed Tit (Parus monticolus) 

Red-headed Tit (Aegithaliscus concinnus) 
“Chestnut-caped” Tit (Aegithaliscus sp?) 

Himalayan Tree Creeper (Certhia himalayana) 
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Several creepers and a pair of the Pied Woodpeckers were busily working the lower 
trunks of the larger pines while the several species of tits worked the thick under- 
growth. Similar to the habits of our own winter flocks, this Himalayan flock seemed 
completely oblivious of my presence and flitted through the brush within arm’s 
reach. The group consisted of 35 to 50 tits (many immatures) and perhaps five 
creepers, besides the pair of woodpeckers. They maintained a constant communica- 
tion while working through the brush. 

It is surprising how similar the generic structure of this association was to a winter 
flock one would expect to see during the winter in Oregon. The feeding methods of 
the group and its habit of constant communication are similar in most respects. 
This association is not so unusual when one considers the similarity of climate and 
vegetation structure in the two areas ——Frep G. EvENDEN, Jr., Zoology Department, 
Oregon State College, Corvallis, Oregon. 


Notes on the birds of the Chicago region.—During the years 1931 to 1939, a 
group of ornithologists at Whiting, Indiana, were able to study in some detail the 
birds of northern Indiana and Cook County, Illinois. A few of these records have 
already been published, Butler (Auk, 54: 390, 1937) and Ejifrig (Auk, 55: 278, 1938). 
In this note, I should like to give a more detailed account of these published records, 
and also list certain other species that are noteworthy because of their unusual occur- 
rence in the Chicago region. 

The large Edison Electric plant, which will be mentioned later, is located at the 
point where the Indiana-Illinois state line runs into Lake Michigan. It is important 
because it is the breeding place of the common tern as well as the locality where such 
non-breeders as the Redhead Duck and Bonaparte’s Gull were recorded during the 
summer months (Eifrig, 1938). 

I should like to acknowledge that Mr. Archie F. Wilson of Flossmoor, Illinois, and 
Mr. Alex Bognar of Whiting, Indiana, collected certain of the specimens mentioned 
below, the records of which they have been kind enough to allow me to include in 
this report. The specimens of the King Eider, Stilt Sandpiper, and Marbled Godwit 
are now in the Amos W. Butler collection of birds at the Department of Biology of 
Purdue University. 

Redhead, A ythya americana.—An adult male was observed on the large storage 
pond at the Edison Electric plant, July 15, 1934. It did not remain in the locality. 

King Eider, Somateria spectabilis —A female or immature was collected Novem- 
ber 6, 1936, on Lake George, Lake Co., Indiana. 

Dowitcher, Limnodromus griseus.—Five individuals were collected on Lake 
George as follows: July 17, 1936, one specimen; July 20, 1936, one; and September 7, 
1936, three. Three of the specimens were identified by the late Dr. Amos W. Butler 
of Indianapolis, Indiana, as the Inland Dowitcher, L. g. hendersoni. One (No. 5036), 
taken September 7, is now in the possession of Mr. Alex Bognar, and two specimens 
(July 20 and September 7) are in the Butler collection at Purdue University, The 
other two birds were identified as Long-billed Dowitchers, L. g. scolopaceus. The 
specimen of July 17 is in the Butler collection, while the specimen (No. 5035) taken on 
September 7 has been kept by Alex Bognar. 

Stilt Sandpiper, Micropalama himantopus.—A starving Stilt Sandpiper with a 
broken wing was found on November 2, 1936, on a muskrat house at Lake George. 

Marbled Godwit, Limosa fedoa.—One specimen was collected on the mudflats of 
Lake George by Alex Bognar, September 7, 1936. 

Wilson’s Phalarope, Steganopus tricolor—A rare and local summer resident. 
Three breeding records of this species from Lake George are as follows: May 30, 1936, 
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four eggs; June 3, 1936, four eggs; and June 5, 1937, four eggs. It is to the 1937 
breeding record that Ejifrig (1938) has referred. 

Common Tern, Sterna h. hirundo.—This species is known to have bred on four 
occasions at the Edison Electric plant, Lake Michigan, Lake Co., Indiana. ‘Three 
eggs were found on June 13, 1934; this nesting was successful. The following year 
the species again bred in the same locality, and five eggs were found in a nest on 
June 23, 1935. These eggs were collected and now are in the Butler collection at 
Purdue University. The adults re-nested that year, and on July 2, two eggs were 
found near the spot where the five had been taken. A nest with two eggs, found on 
June 2, 1936, constitutes the fourth breeding record. The female of this breeding 
pair was collected on June 13, 1936, and is now in the Butler collection. The two 
eggs were subsequently deserted and were collected on June 28. They are now in the 
possession of Dr. A. Trevenning Harris of Gary, Indiana. Although three adults 
were observed in the same locality on June 4, 1937 (Eifrig, 1938), the species is not 
known to have bred again in the locality. Ford, Seaborn, and Coursen (Program 
Activities Chicago Acad. Sci., 5: 44, 1934) do not list any breeding records of the 
Common Tern in the Chicago region. Lyon (Aud. Ann. Bull., 27: 29, 1937) records 
this species as having bred north of Chicago, but the present data appear to afford 
the most easterly limit of the tern’s breeding range along the southern shore of Lake 
Michigan. 

Orange-crowned’ Warbler, Vermivora c. celata.—A very late autumnal date of 
occurrence is that of an immature individual collected on December 2, 1736, near 
Whiting, Lake Co., Indiana. The specimen is now in the possession of the author.— 
Harry M. Smiru, Department of Zoology and Physiology, University of Wyoming, 
Laramie, Wyoming. 


NOTES AND NEWS 


Tue Tenth International Ornithological Congress, by invitation of the Swedish 
Ornithological Society, will be held at Upsala, Sweden, from June 10 to 17, 1950. 
Attendance is open to persons of all countries interested in any phase of ornithology. 
According to the preliminary program the Congress will convene in a general session 
on Saturday, June 10 at 2:00 p.m. The following day will be devoted to an excur- 
sion, and the ensuing week to meetings. Several excursions based on Lund are 
planned for the period June 3 to 9 before the sessions, and others departing from Up- 
sala June 20 to July 3, following the meetings. Dr. Alexander Wetmore, Secretary, 
Smithsonian Institution, Washington, D. C. is President, and Prof. Sven Hérstadius, 
Zoologiska Institutionen, Upsala, Sweden, Secretary for the Congress. To ensure 
quarters and places on the excursions, applications for registration should be ad- 
dressed before February 28, 1950, to X International Ornithological Congress, 
Upsala, Sweden. 


THE present format of the cover of ‘The Auk’ was authorized by action of the 
A. O. U. Council at the Buffalo meeting in October, 1949. It is hoped that the 
majority of the membership will approve. 


ForMERr students and friends of Dr. Erwin Stresemann are publishing a Festschrift 
—Ornithologie als Biologische Wissenschaft’’ (Carl Winter, Lutherstrasse 59, 
Heidelberg)—in honor of his sixtieth birthday. There are 28 contributors of original 
papers in English, German and French on all phases of ornithology. The regular 
price is $5.50, but members of the A. O. U. may get copies at $3.50, provided their 
orders are received before March 1, 1950, by Dr. Ernst Mayr, American Museum of 
Natural History, New York 24, New York. 
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Catalogue of Birds of the Americas and the Adjacent Islands.—HELLMayr, 
Cares E. and BoarpMAN Conover. Field Mus. Nat. Hist. Publ., Zool. Ser., 
vol. 13, pt. 1, no. 4: vi + 358 pp., August 19, 1949.—The last part of this indispen- 
sable catalogue is devoted to the Falconiformes; it follows the plan which has been 
pursued throughout the series since Hellmayr took over after Cory’s death and which 
is by now so familiar that further comment is superfluous. There are no innovations 
in classification over current use except that the ospreys have been awarded family 

‘rank; there are a few changes in nomenclature, perhaps the most important being 
the replacing of Polyborus by Caracara, it having been shown that the former genus 
is a synonym of Circus. Geranoaetus and Asturina are merged with Buteo; Urubi- 
tornis is swallowed up in Harpyhaliaetus; Urubitinga is restored at the expense of 
Hypomorphnus. One new name is proposed, Buteo nitidus blaket. : 

The importance of the final part of the Birds of the Americas is overshadowed by 
the fact that it is the final part. This ambitious work was conceived by the late 
Charles B. Cory, Curator of the Department of Zoology at the Field Museum of 
Natural History. The first part (really pt. II, no. 1) appeared in March, 1918, the 
second (pt. II, no. 2) on December 31, 1919. In November, 1920, Cory was stricken 
with partial paralysis and was unable to continue work at the Museum but worked 
at his home for a short time daily so that, at his death in July, 1921, a third part 
was ready for the printer and the manuscript of the fourth part was under way. 

The choice of the Field Museum to continue the series fell upon C. E. Hellmayr 
who arrived in Chicago in 1922 as Associate Curator of Birds, bringing with him his 
encyclopedic knowledge of South American birds. Hellmayr plunged into his new 
assignment with characteristic energy; he completely rewrote the manuscript for the 
third and fourth parts as Cory had left them; even so they were little delayed, part 3 
appearing on November 20, 1924, and part 4 a year later. Hellmayr remained in 
Chicago until 1931; various personal reasons compelled his return to Europe, but he 
continued work on the catalogue and actually lived to complete the final part in 1939. 
Thus, Hellmayr lived to complete his task although he did not live to see the last 
part published; the preparation of these last four parts was in conjunction with Board- 
man Conover as junior author. Due to the fact that Cory began in medias res, the 
series is somewhat complicated bibliographically. It forms volume XIII of the 
Field Museum of Natural History Publications, Zoological Series, and contains 15 
separately paged and indexed numbers (except that part 2, no. 2 continues the 
pagination of part 2, no. 1 and contains the index for both parts). The whole 
occupies just under 24 inches of shelf space. Of the 15 numbers, Cory is the sole 
author of two parts; Hellmayr is the sole author of nine; Hellmayr and Conover of 
four. 

Since this is the first attempt at a complete list of the birds of the Americas, some 
statistics may be of interest, though it must be borne in mind that the series has been 
appearing over a period of 31 years and that there have been many additions to the 
known forms of American birds since the appearance of the earlier volumes. 

It must be remembered that this array includes pelagic birds, accidental visitors 
and introduced species. 

The Americas, as far as the scope of the work is concerned, “includes all species 
and subspecies known to occur in North America, Mexico, Central America, South 
America, the West Indies and islands of the Caribbean Sea, the Galapagos Archi- 
pelago and other islands which may be included on account of their faunal affinities.” 


1950 
im 


112 Recent Literature 


Part 1, No. 1, April 30, 1942 Part 1, No. 4, Aug. 19, 1949 

Family Genera Species Forms 
Cathartidae 10 
-Accipitridae 146 
Pandionidae 2 
Falconidae 71 


Part 2, No. 1, Mar. 1918 
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Part 1, No. 2, August 


Part 2, No. 2, Dec. 31, 1919 
Trogonidae 32 
Cuculidae 37 
Capitonidae 19 
Ramphastidae 54 
Galbulidae 19 
Bucconidae 40 
Picidae 170 


371 
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4 
1 
4 
2 
3 
7 
1 
1 
1 
2 
2 
1 
1 
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28 
12 
232 


272 


Part 4, Dec. 29, 1925 


Furnariidae 55 211 
Dendrocolaptidae 14 
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Part 1, No. 3, Dec. 16, 1948 
1 
Part 5, April 11, 1927 
Tyrannidae 114 


Part 6, Nov. 14, 1929 
Oxyruncidae 1 
Pipridae 21 
Cotingidae 31 
Rupicolidae 1 
Phytotomidae 
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55 


Part 7, Nov. 15, 1934 


Corvidae 14 41 
Paridae 3 13 
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an. 
Fam 
Rhei 
Tinam 
: Cracid: 
Tetrao! 
Phasianidae 12 33 1 
229 
Numididae 
Meleagrididae 
Opisthocomidae 150 
| Aramidae | 
Psophidae 2 
Rallidae 15 
Heliornithidae 
‘ Cariamidae 13 
Columbidae 
aprimuigidae 85 
Trochilidae 133 650 
Spheniscidae 
Gaviidae 4 6 
Colymbidae 12 20 45 
Diomedeidae 12 14 68 : 
| Procellariidae 1 38 48 29 
Hydrobatidae 18 25 72 
Pelecanoididae 4 5 27 ; 
Phaethontidae 3 4 63 
Pelecanidae 5 323 
Phalacrocoracidae 19 
a 2 90 |__| 627 
Fregatidae “ Part 3, Nov. 20, 1924 
| Ardeidae 1 Pteroptochidae 10 37 f 
Cochleariidae 3 Cc 
onopophagidae 2 20 
Ciconiidae 3 Formicariidae 55 504 
Phoenicopteridae 4 
3 67 |_| 561 
| 
i 271 611 3 
Jacani 
Rostra { 
Hae 360 763 
Charadriidae 
Scolopacidae 59 73 
Recurvirostridae 1 4 a 
Phalaropodidae 55 122 ; 
Burhinidae 90 167 4 
Thinocoridae t 
Chionididae 3 4 ey 
Laridae = 151 302 
Rynchopidae 
Alcidae 
118 if 
46 


Zeledoniidae 
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Part 7, Nov. 15, 1934—Cont. 
Family Genera Species Form 


1 17 


| ~ 


nN 


Part 8, Sept. 16, 1935 


113 


Part 8, Sept. 16, 1935-—-Cont. 

Family Genera Species Form 
Sturnidae 2 2 2 
Coerebidae 12 38 136 
Compsothlypidae 114 274 


74 677 


Part 9, Oct. 6, 1936 


Tersinidae | 
Thraupidae 62 


Part 10, April 12, 1937 


Alaudidae 2 35 


Hirundinidae 17 
Motacillidae 

Bombycillidae 
Ptilognatidae 

Dulidae 

Vireonidae 

Vireolaniidae 

Cyclarhidae 

Laniidae 


Part 11, Dec. 31, 1938 
4 
1 
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1311 4227 


The latter class includes Greenland, Bermuda, islands off the west coast of México, 
islands off Brazil (Fernando Noronha, South Trinidad, Martin Vas), Falkland 
Islands, South Shetland Ids, South Orkney Ids, South Sandwich Ids, and the opposite 
shore of Antarctica. 

The total number (4227) listed as full species is surprisingly large in proportion to 
the number of subspecies (8896) but consideration must be given to the fact that 
Cory was no advocate of the ‘““Formenkreis theory” and, while Hellmayr certainly 
was, many birds regarded by him as specifically distinct have since been shown, in 
the light of additional material, to be only of subspecific rank. As few new species 
have been described in the area covered by the work, but many new subspecies, 
should the entire work be brought up to date, the number of species would be some- 
what less and the number of subspecies greatly increased.—J. L. PeTgrs. 


W. E. Saunders—Naturalist.—Edited by R. J. Rutter. (Federation of On- 
tario Naturalists, Toronto), pp. vi + 66, 5 photos, May, 1949.—This volume, with 
chapters by R. J. Rutter, John Dearness, P. A. Taverner, J. R. Dymond, J. L. 
Baillie, R. G. Dingman, and by Saunders himself, is a memorial volume to Dr. William 
Edwin Saunders of London, Ontario, Canada. 

These essays by some of his close associates provide interesting and informal side- 
lights on the activities and the character of Saunders. From them one can perhaps 
understand how it was possible for Dr. Saunders to carry on a full business career 
and still have time and energy to publish the some 277 papers listed in this book. 
He belonged to a “‘school”’ of broad interests which, unfortunately, is fast disappearing 
in these days of superspecialization—H. I. FisHer. 

Maine Birds.—Palmer, Ralph S. Bull. Mus. Comp. Zool., 102: 1-656, 3 figs., 
2 tables, July, 1949. Price, $5.00—This is the first book on the birds of this state 
that has appeared since Ora Knight’s ‘The Birds of Maine’ (1908). The two works 
are hardly comparable, for ‘Maine Birds’ is primarily a compilation of records or, 


Vol. 67 
| | | 
Sittidae 
Certhiidae 9 
Chamaeidae s 
Troglodytidae 299 
Prunellidae 1 
Mimidae 81 
Turdidae 194 1 3 
Sylviidae 40 om 
Bre 63 212 530 
245 819 
96 238 
56 
27 
1. 2 Ploceidae 5 5 
7 Catambly 1 2 7 
2 Fringilli 322888 
107 
11 110 328 895 
17 Granp TOTALS 
12 114 E8896 
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as the author states, ‘‘an historical review,”’ based largely on data gathered by the 
late Arthur Norton, Curator of the Portland Society of Natural History. The report 
brings up to date the available information on the avifauna of Maine. 

Palmer lists 339 species (apart from introductions) and 22 additional subspecies 
as definitely known to occur or to have occurred in Maine and emphasizes the eco- 
logical aspects and changes known to have taken place in the indigenous avifauna. 
In comparison with other New England States the most interesting feature is the 
presence of numerous northern forms, some of which are found nesting at sea-level, 
while the boreal American Pipit finds suitable summer habitat on the summit of Mt. 
Katahdin. 

This reviewer disagrees with the statement that the Red-breasted Merganser breeds 
“rather commonly on islands westward into Penobscot Bay.’”’ He also does not re- 
gard the Bank Swallow as “uncommon throughout,” or the Vesper Sparrow as un- 
common in the potato country of northern Maine. But there is little to criticize and 
much to praise in ‘Maine Birds.’ One is impressed with the amount of data gath- 
ered by Palmer, with his skill in culling the records, and with the admirable conserv- 
atism of the entire work, which is bound to stimulate interest in the study of birds 
of his native state.—J. Bonn. 


How to Know the Birds. An Introduction to Bird Recognition.—Peterson, 
Roger Tory. (Houghton Mifflin Co., Boston), pp. x+ 9-144, more than 400 figs., 4 
col. pls. 1949. Price, $2.00.—This same book, in paper covers and without the four 
colored plates, is also available as A Mentor Book (New Amer. Lib. World Lit., Inc. , 
New York, 1949) at a price of $0.35. 

Although not as complete as Peterson’s ‘Field Guides to Birds,’ either in number 
of species discussed or in extent of discussion, the present book offers to the beginning 
ornithologist an enjoyable and efficient means of becoming acquainted with many 
birds. No scientific names are used, and the information is presented in simple, 
concise language. The book is adequately indexed. 

As in his previous books, Peterson has used innumerable drawings to illustrate 
diagnostic field characteristics, and there is a section on typical silhouettes; these 
sketches are invaluable aids. The part on birds to be found in particular habitats 
will also be useful to the beginner. 

The author and publishers are to be congratulated for bringing such a book within 
the means of all those interested —H. I. Fisuer. 


Atlas de los Colores.—Villalobos-Dominguez, C. and Julio Villalobos. With 
English text by Aubrey Malyn Homer. (El Ateneo, Florida 340, Buenos Aires, 
Argentina), pp. xv + 74, append. pp. 12, 38 col. charts, 2 pls., September 30, 1947. 
$25.00.—In view of the fact that Robert Ridgway’s ‘Color Standards and Nomen- 
clature’ (Washington, 1912) has long been out of print and difficult to obtain, this 
work is especially welcome. It contains 38 charts showing 7279 sample colors. The 
authors claim that the inks used in printing the charts have “‘the maximum fastness 
to light and chromatic purity possible . . . in the present state of technical knowl- 
edge.” Moreover, they guarantee that the charts in each copy published ‘‘have been 
verified as identical to those of any other copy equally guaranteed.” 

The charts are so designed that colored subjects to be compared with them can be 
placed underneath and examined through perforations in the actual samples on the 
charts. This arrangement has additional advantages in that soiling or scratching of 
the charts is avoided and comparison with irregular surfaces is more easily allowed. 
The binding of the volume is loose-leaf in order to permit removal of the charts. A 
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unique feature is the lateral index to the charts, each one of which represents a distinct 
hue in the spectrum. Thus it is easy to find the particular degree of color desired. 

The authors have derived their own system of symbolizing the color samples and 
have taken great pains to explain it at length. In spite of the large number of sample 
colors involved, the system is relatively simple, making it possible to designate 
quickly any given color. 

Of great value is a table converting the symbols used in this work to the nomen- 
clature (Roman numerals and color names) in Ridgway’s work which was for many 
years the most widely used atlas of its kind. The presence of this table permits 
persons, who do not have a copy of Ridgway, to identify colors in the many descrip- 
tions which referred to the Ridgway system.—OLIn SEWALL PETTINGILL, JR. 


A Reconnaissance of the Game Birds in Hawaii.—Charles W. and Elizabeth 
Reeder Schwartz. (Bd. Comm. Agr. and For., Honolulu, Hawaii), pp. 1-168, 17 text- 
figs., 10 maps (2 col.), many photographs, 21 tables, 1949—Based upon 18 months of 
intensive and continuous field work by both authors on all the major Hawaiian Is- 
lands except Kahoolawe and Niihau, this work is ‘‘a scientifically accurate but popular 
picture of the game birds .. . ’’ Although designed as a popular presentation, the 
study is based upon a great mass of detailed data which will be published in a series 
of articles in periodicals; the work on the California Quail is in this present issue of 
‘The Auk.’ 

The first 25 pages are devoted to a short historical account, the climate, geology, 
soils and vegetation zones; a colored map summarizes the vegetation zones. General 
game management and predators are discussed in the last 25 pages, but it is in the 
species accounts that the authors make their major contributions. 

The pheasant, California Quail, Lace-necked Dove, Barred Dove, Japanese Quail, 
Feral Pigeon and Jungle Fowl are the most important game birds. Each account 
includes data on distribution and populations (supported by censuses and illustrated 
by figures), breeding season and habits, sex and age ratios, parasites, predators, food 
types (discussed for each vegetation zone), food and water requirements and a rather 
detailed analysis of the various habitats (by zones) with recommendations for 
management. 

Short accounts of other exotics, such as the Chukar Partridge, Turkey, Pea Fowl, 
Guinea Fowl and Prairie Chicken, of the native goose, duck, stilt, coot, gallinule, 
and of the Golden Plover, Wandering Tatler, Ruddy Turnstone and Bristle-thighed 
Curlew round out the treatment. 

Outstanding in all sections is the information on food habits, distribution and 
populations—as are also the illustrations which are excellent. 

This bulletin and the scientific papers on which it is based furnish the most exten- 
sive and intensive study yet undertaken of any avian species in Hawaii.—H. I. 
FISHER. 
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OBITUARIES 

CHARLES TAYLOR VorHIES, an Associate Member of the American Ornithologists’ 
Union since 1918, died suddenly in Washington, D. C., on March 10, 1949. Born in 
Henry County, Iowa, September 7, 1879, he attended public grade and high schools 
and received his B.S. from Iowa Wesleyan College in 1902. In 1908, he became the 
first to receive the Ph.D. in zoology at the University of Wisconsin. As professor of 
zoology and botany at the University of Utah, he served also from 1911 to 1913 as 
acting dean of the medical school. Moving to Tucson in 1915, he became a professor 
at the University of Arizona, where for years he was head of the department of en- 
tomology and economic zoology. Among other positions, he served for a period as 
acting president of the University. He would have retired June 30, 1950. 

Originally an entomologist, Dr. Vorhies later worked mainly on the lives and ecol- 
ogy of “desert” rodents. Well versed also in herpetology and ornithology, he was 
one of our few true naturalists. His leadership in the field of ecology was recognized 
in his election as president of the Ecological Society of America in 1939. Long active 
in the cause of conservation, he helped found the Arizona Game Protective Associ- 
ation, the Tucson Natural History Society, and the Arizona Wildlife Federation 
which he served as secretary-treasurer for many years. He was a vice-president and 
chairman of the Committee on Conservation Education of the National Wildlife 
Federation; a fellow of the American Association for the Advancement of Science, 
and president of its Southwestern Division in 1933; and active in other scientific 
and honorary societies. 

Most of his ornithological papers appeared in “The Condor’ (1921 to 1947). He 
will be especially remembered for such ecological papers as ‘Do Southwestern quail 
require water?’ (Amer. Nat., 62: 446-452, 1928) and his studies of rodents, particu- 
larly his pioneering ‘Water requirements of desert animals in the Southwest’ (Univ. 
Ariz. Agr. Exp. Sta., Tech. Bull., 107, 1945). His death is a tragic loss to his associ- 
ates, to science, and to the cause of intelligent land use —ALLAN R. PHILuips. 


Rospert Bruck HorsFAut, an Associate elected in 1905, died at Long Branch, 
New Jersey, March 24, 1948, at the age of 79. He was born at Clinton, Iowa, on 
October 21, 1868, where his father had emigrated from England. He studied at the 
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Cincinnati Art Academy, receiving an European scholarship which enabled him to 
round out his studies in Munich and Paris from 1889 to 1893. He first exhibited in 
Chicago in 1886. A well-trained artist first, and a naturalist second, he was particu- 
larly skilled in portraiture and landscape painting. However, some of his bird 
portraits, notably the Least Bittern in the Junior Audubon Leaflet series, the Condor 
in Dr. Alexander Wetmore’s office at the Smithsonian, and the Condor in the admini- 
stration building of the New York Zoological Park have never been surpassed for 
those species, in my estimation. His influence on school children of my generation, 
through his illustrations in bird books and in ‘Nature Magazine,’ whose staff he 
joined in 1924, is perhaps his greatest memorial. Hundreds of thousands of school 
children still receive his pictures yearly in the Junior Audubon series. In addition 
to his many illustrations he painted at least 11 of the backgrounds in the earlier 
habitat groups of the American Museum, as well as in several other museums. A 
few months before his death he donated 700 paintings and drawings to Rutgers 
University Geological Museum.—RocGsEr T. PETERSON. 

Lon Jacos Coie, who became an Associate in 1908 and a Member in 1934, died 
at Madison, Wisconsin, February 17, 1948. He was born at Allegany, New York, 
June 1, 1877. After studying at Michigan Agricultural College he entered the Uni- 
versity of Michigan in 1898 and received his A.B. degree in 1901. The following 
year was spent there as a graduate assistant in zoology. He then went to Harvard 
University where he was given a Ph.D. in 1906. 

Cole had unusually wide experience in the biological sciences, having worked with 
Pycnogonida, fish, mammals, and birds. He was a member of the Harriman Alaskan 
Expedition (1899) and a zoological expedition to Yucatan (1904); investigator, U. S. 
Bureau of Fisheries (summer of 1901-06); Chief, Division of Animal Breeding and 
Pathology, Rhode Island Experiment Station (1907); and Instructor in Zoology, 
Sheffield Scientific School, Yale (1907-10). In 1910, he became Associate Professor 
of Experimental Breeding in the College of Agriculture, University of Wisconsin, and 
was made Professor in 1914. Since 1918 the department has carried the more correct 
title of Department of Genetics. 

The first ornithological papers (1897-1905) by Cole appeared in the ‘Bulletin of the 
Michigan Ornithological Club.’ The Yucatan expedition yielded a list of 128 species 
of birds (Bull. Mus. Comp. Zool., 50 (5): 100, 1906). He was a pioneer in the fruitful 
field of bird banding (Auk, 26: 137, 1909, and 27: 153, 1910; Wilson Bull., 34: 108, 
1922) and became the first president of the American Bird Banding Association 
which was organized December 8, 1909. In subsequent years he did notable and 
extensive work on inheritance, especially in pigeons. His valuable library of publi- 
cations on pigeons was acquired by the University of Wisconsin. 

He married Margaret Belcher Goodenow in 1906 and, at the time of his death, was 
survived by his wife, a daughter and a son.—A. W. ScHORGER. 

ELEeaANor ANTHONY KING, elected an Associate in 1946, died at Lenox Hill Hospital 
in New York City on July 5, 1949. Born in San Antonio, Texas, on November 15, 
1901, Miss King spent most of her younger life there. She was graduated from the 
University of Texas with an A.B. degree, was a member of Kappa Kappa Gamma 
sorority, and later taught psychology at the University. 

In 1922 Miss King came to New York City where she did various kinds of writing 
and editorial work before going with ‘Pictorial Review’ magazine. She became a free 
lance article writer and wrote a book ‘Bible Plants for American Gardens’ with 
Wellmer Pessels. Miss King co-authored five other books—‘Working with Nature,’ 
“Insect People,’ ‘Insect Allies,’ ‘Garden Creatures’ and ‘You and Your Camera.’ 
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In the summer of 1942, she came with the National Audubon Society to replace 
Miss Margaret Brooks as editor of ‘Audubon Magazine,’ formerly ‘Bird-Lore.’ 
Miss King had a particular ability for inspiring authors and for getting the best from 
them in articles that she needed for publication. Perhaps her greatest service to 
the magazine came from her breadth of view—her understanding of the problems of 
conservationists and of the importance of ecology to people and the land—the mean- 
ing of the interrelationships of all creatures (including man) and of plants, to the 
natural world. Although she did not become especially interested in birds until 
later in life, she finally gained an astonishing knowledge of bird conservation problems 
to which she gave all the energy of her writing and editorial talents. In her death, 
conservationists everywhere have lost a vigorous and highly capable associate.— 
Joun KENNETH TERRES. 


FANNIE MILLER Batgs (Mrs. Frank Michler Chapman), an Associate of the 
A. O. U., elected in 1908, died at Asheville, N. C., on September 22, 1944. She was 
born at Scarsdale, N. Y., on March 2, 1860. After the death of her husband, Aymar 
Embury, she married Frank M. Chapman. 

In his ‘Autobiography of a Bird Lover,’ Dr. Chapman says, “‘when, on Feb. 24, 1898 
I married Fannie Bates Embury I acquired a helpmate who ever since has made it 
the chief object of her life to advance the aims of mine. Without delay her metal 
was tested.’ Oak Lodge on the east coast of Florida was selected for their honey- 
moon. Here Mrs. Chapman learned to skin birds and assisted in preparing speci- 
mens of the Brown Pelican for a group in the American Museum of Natural History. 
The next year she accompanied her husband to Bonaventure Island and took part in 
collecting material for the Bird Rock group in the Museum. Five years later she 
was a member of the A. O. U. party on the trip to California and participated not 


only in the social affairs but also in the more onerous task of securing specimens at 
Los Banos for the San Joaquin Valley group, prepared to show the effects of irriga- 
tion on bird life. 

Mrs. Chapman was also interested in such diversified activities as prison reform, 
saving the Palisades of the Hudson, garden clubs and Red Cross work. Her life 
extending over four score years and four was a full and active one, and when she died 
she was survived by her husband and her five children.—T. S. PaLMer. 


HERBERT Maurice West HAVEN, an Associate of the A. O. U. since 1920, died at 
his home in Portland, Maine, on February 26, 1949. He was born in Boston on 
December 16, 1885, and was of English descent. 

He was a charter member of the American Society of Mammalogists, a member of 
the American Society of Ichthyologists and Herpetologists, Rocks and Minerals 
Association, Portland Society of Natural History, Maine Audubon Society, Maine 
Astronomical Society, Josselyn Botanical Society of Maine, and many others. He 
was a founder of the Maine Mineralogical Society. He was given an honorary degree 
of Master of Science by Colby College in June, 1947, and to that college he willed 
his valuable collection of minerals. His publications on natural history, a few short 
notes, appeared in “The Auk,’ ‘Maine Naturalist,’ and ‘Bulletin of the Maine Audubon 
Society.’ He did many public-spirited acts, quietly and unobtrusively, aiding worthy 
people and causes. For years he managed the fund for feeding ducks in winter in 
Back Cove, Portland. 

A good obituary of Haven appeared in the ‘Portland Sunday Telegram,’ February 
27, 1949, and a tribute to him on awarding the Master’s degree was printed in ‘The 
Colby Alumnus’ of July, 1947. He is survived by his widow.—Ratpu S. PALMER. 
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